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1. DECLARATION OF THE RECORD OF DECISION 

1.1 SITE NAME AND LOCATION 

The Alabama Army Ammunition Plant (ALAAP) is located in Talladega Coimty, Alabama. The 
nearest town is Childersburg, Alabama, which is 4 miles south of ALAAP. The National Superfund 
database identification number is AL6210020008 (EPA 2005). Historically, ALAAP was an industrial 
complex with the primary fimction of producing explosives and propellants. The focus of this Record of 
Decision (ROD) is on Area B, which is 2,235 acres. 

Five operable units (OUs) have been established by the Army and U.S. Environmental Protection 
Agency (EPA) to manage the restoration activities at ALAAP - Area B. The OUs are specified in 
Exhibit l-l. 

Exhibit 1-1. ALAAP - Area B Operable Units 
Alabama Army Ammunition Plant, Childersburg, Alabama 

_, . 1 ,1 -X A r m y E P A Operable Units r. \ - , - , - . . -^ Designation Designation 

study Areas 6, 7, 10, and 21 

Study Areas 2,10,16, 17, 19, and 22 

stockpiled Soils 

Area B Soil, Surface Water, and Sediment 

Area B Groundwater 

0 U 3 

0 U 4 

0 U 2 

O U I 

OUI 

0 U 2 

0 U 6 

O U I 

0 U 7 

0 U 4 

Study Area 10 was subdivided into Study Areas IOE and lOW during the course ofthe Remedial 
Investigation (RI). Further details on Study Area lO's division are provided in Section 2.5.11 ofthis 
ROD. The Stockpiled Soils OU was addressed in a December 1991 ROD (U.S. Army 1991). Therefore, 
the Stockpiled Soils will not be addressed fiirther in this ROD. This ROD addresses the nongroundwater 
(i.e., soil, sediment, and surface water) portion of ALAAP - Area B. The groundwater portion of Area B 
(i.e., EPA designated OU 4) will be addressed in a separate ROD. 

1.2 STATEMENT OF BASIS AND PURPOSE 

This ROD presents the Selected Remedy for ALAAP - Area B, which was chosen in accordance 
with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as 
amended by the Superfund Amendments and Reauthorization Act (SARA) and the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP). This decision is based on technical data and 
analyses that can be found in the Administrative Record file for this site. EPA and the Alabama 
Department of Enviromnental Management (ADEM) concur with the Selected Remedy. 

1.3 ASSESSMENT OF THE SITE 

The response action selected in this ROD is necessary to protect the public health or welfare or the 
environment from actual or threatened releases ofhazardous substances into the environment. 

1.4 DESCRIPTION OF THE SELECTED REMEDY 

This ALAAP - Area B ROD addresses the chemicals of concera (COCs) at 27 study areas within 
ALAAP - Area B. No further action (NFA) was deemed necessary at 13 ofthe 27 study areas. Two 
remedies were selected to address Study Areas 2, 3, 4, 7, 8, lOW, 16, 17, 18, 19, 21, 22, 26, Building 6 -
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Coke Oven, and the South Georgia Road Dump. For Study Area 2 (Smokeless Powder Facility), the 
Selected Remedy includes excavation and offsite disposal with land use controls (LUCs). The remaining 
study areas will be managed with LUCs. 

Based on data collected after completion of all investigations and interim response actions at some 
sites (as documented in the Interim Records of Decision [IRODs]), all remaining study areas within 
AreaB (Study Areas 5, 6, 9, IOE, 20, 25, 27, Downed UtiUty Poles with Transformers, Transformer 
Storage Area, Fertilizer and Pesticide Storage, Gas Station, Underground Storage Tanks [USTs], and 
Stockpiled Soils) were determined to be qualified for NFA. 

The Selected Remedy for Study Area 2 involves the following: 

• Excavation of soU containing polynuclear aromatic hydrocarbons (PAHs) above the 
industrial/commercial remedial goal options (RGOs) 

• Offsite disposal of the impacted soil in a secure landfill, such as a Resource Conservation and 
Recovery Act (RCRA) Subtitle D landfill (assuming the soil is nonhazardous) 

• Collection of confirmation samples to confirm that contamination has been removed 

• Restoration ofthe study area using clean backfill 

• Institution of LUCs to prohibit the residential use of the property, since COCs would remain in 
soil at concentrations exceeding the residential RGOs. 

Study Areas 3, 4, 7, 8, lOW, 16, 17, 18, 19, 21, 22, 26, Building 6 - Coke Oven, and the South 
Georgia Road Dump will be subject to limited actions involving LUCs, including administrative 
restrictions and inspections. The LUCs will focus on restricting land use from potential fiiture residential 
purposes, including residential housing, schools, and child care facilities, within each study area. The 
LUCs wiU become an integral part of the city of Childersbm-g Local Redevelopment Authority (LRA) 
master plan. 

1.5 STATUTORY DETERMINATIONS 

The Selected Remedies are protective of human health and the environment, comply with Federal 
and state requirements that are applicable or relevant and appropriate to the remedial action, are cost 
effective, and utilize permanent solutions and altemative treatment technologies to the maximum extent 
practicable. 

The Selected Remedies for Study Areas 3, 4, 7, 8, lOW, 16, 17, 18, 19, 21, 22, 26, Building 6 -
Coke Oven, and the South Georgia Road Dump do not satisfy the statutory preference for treatment as a 
principal element of the remedy. However EPA and the State of Alabama believe that the Selected 
Remedies are consistent with the plarmed reuse, would be protective of human health and the 
enviroimient for the intended future land uses (industriaVrecreational/commercial according to the 
Redevelopment Plan), would comply with applicable or relevant and appropriate requirements (ARARs), 
and would be cost effective. The Army recognizes the statutory preference against offsite land treatment 
of wastes, as the Selected Remedy for Study Area 2 involves. However, the volume of soil requiring 
offsite disposal and treatment is low and can be implemented at a significantly lower cost than onsite 
treatment altematives. Exhibit 1-2 presents the preferred altematives for each study area. 

Because the remedies that wiU be appUed to Study Areas 2, 3, 4, 7, 8, lOW, 16, 17, 18, 19, 21, 22, 
26, Building 6 - Coke Oven, and the South Georgia Road Dump wiU result in hazardous substances, 
pollutants, or contaminants remaining onsite above levels that allow for unlimited use and um-estricted 
exposure, a statutory review will be conducted within 5 years after initiation of remedial action to ensure 
that the remedy is, or will be, protective ofhuman health and the environment. 

ALAAP - Area B Final ROD 1-2 August 2010 



/ ^ / 
Exhibit 1-2. ALAAP - Area B Preferred Alternatives 

Alabama Army Ammunition Plant, Childersburg, Alabama 

study Area Preferred Alternative 

2 

3 

4 

7 

8 

low 

16 

17 

18 

19 

21 

26 

CERFA Study Area 

Other 

22 

5 

CERFA Study Area 

6 

31,32, TC4A,TC4B 

CERFA Study Area 

9 

10E 

20 

25 

27 

CERFA Study Area 

Smokeless Powder Facility 

Sanitary Landfill and Lead Facility 

IVIanhattan Project Area 

Northern TNT Manufacturing Area 

Acid/Organic Manufacturing Area 

Tetryl Manufacturing Area 

Flashing Ground 

Propellant Shipping Area 

Blending Tower Area 

Lead Faciiity 

Red Water Ditch 

Crossover Ditch 

Building 6 - Coke Oven 

South Georgia Road Dump 

Demolition Landfill 

Red Water Storage Basin 

Gas Station 

Southern TNT Manufacturing Area 

Stockpiled Soils 

Transfonner Storage Building 

Downed Utility Poles with 
Transfomiers 

Aniline Sludge Basin 

Tetryl Manufacturing Area 

Rifle Powder Finishing Area 

Storage Battery/Demolition Debris 

Beaver Pond Drainage System 

Underground Storage Tanks 

Fertilizer and Pesticide Storage 

Excavation and offsite disposal with LUCs 

Conduct limited actions: 

• Implement LUCs to prevent future residential 
use of the study areas 

• Post signs warning against consumption of fish 
tissue from Study Areas 21 and 26 

• Monitor the effectiveness of the LUCs through 
annual inspections 

• Implement LUCs to prevent excavation, 
digging, drilling, or other activities that may 
damage the landfill cap within Study Area 22 

• Monitor effectiveness of the LUCs and monitor 
for any damage to the landfill cap through 
annual inspections 

NFA - risks below targets 

NFA - study area remediated 

NFA - rationale presented in weight-of-evidence 
evaluation conducted in FS 
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1.6 ROD DATA CERTIFICATION CHECKLIST 

A data certification checkUst is provided in Exhibit 1-3. This checkUst certifies that the ROD 
contains information pertaining to remedy selection. References to page numbers where the information 
can be found in the body of this document also are indicated. 

Exhibit 1-3. Data Certification Checklist 
Alabama Army Ammunition Plant, Childersburg, Alabama 

Information 
Information 

in ROD 
ROD Section and 

Page Number 

COCs 

Baseline Risk 

Cleanup Levels 

Source Materials 

ARARs 

Current and Future Land Use 

Land Use with Remedy Implementation 

Costs Associated with Remedy 

Key Factors for Remedy Selection 

-/ 

• 

• 

• 

• 

• ' 

-/ 

-/ 

• 

2-32, 2-33, 2-44, 2-45, 2-47, 2-48 

2-19,2-30,2-31 

2-65 

2-2 

2-50, 2-62, 2-63 

2-19 

2-62, 2-65 

2,56,2-59,2-61,2-62,2-65 

2-66 

1.7 AUTHORIZING SIGNATURES AND SUPPORT AGENCY ACCEPTANCE OF REMEDY 

William O'Donnell 
Headquarters, Department ofthe Army 
Chief Operational Army and Medical Branch, BRAC Division 
Office ofthe Assistant Chief of Staff for Installation Management 
2530 Crystal Drive 
Arlington, Virginia 22202 

Army Date 

Franklin E. HiU, Director 
Superfund Division 
United States Environmental Protection Agency, Region 4 

EPA 

William Gerald Hardy, Chief 
Land Division 
Alabama Department of Environmental Management 

Date 

ADEM Date 
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2. SECTION BY SECTION DESCRIPTION OF THE DECISION SUMMARY 

2.1 SITE NAME, LOCATION, AND DESCRIPTION 

ALAAP is in Talladega County, Alabama. The nearest town is Childersburg, Alabama, which is 
4 miles south of ALAAP. Area B is in the northwestem section of the former ALAAP property. The 
National Superfund database identification number is AL6210020008 (EPA 2005). The U.S. Army is the 
lead agency for site activities and the source of cleanup fimding, while EPA Region 4 and ADEM are the 
support agencies. 

Historically, ALAAP was an industrial complex with the primary fimction of producing explosives 
and propellants. Exhibit 2-1 shows the site location. The focus ofthis ROD is on Area B, which is 2,235 
acres. 

; J TaAadcgi \ 
I County \ 

ALAAP V \ 
•<, 

. \ 
Montgomery/ 

k3 

Tallaseehatchee Creek 

Sc^e 
0.5 0 0,5 1 m» 

i 

ALABAMA ARMY 
AMMUNITION PLANT 

SITE LOCATION MAP 
i M i M l 

S«C Reston, Virginia 

SCALE 
I 25 Inch-1 Mile 

PROJECTNO. FieWENO. 

Exhibit 2-1. Site Location Map 
Alabama Army Ammunition Plant, Childersburg, Alabama 

2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

The following sections present information on the history of ALAAP and investigation and 
enforcement activities. 

ALAAP - Area B Final ROD 2-1 August 2010 



2.2.f Site History 

ALAAP was established in 1941 on 13,233 acres of land near thejunction of Talladega Creek and 
the Coosa River. The original mission of ALAAP was to manufacture 2,4,6-trinitrotoluene (TNT), 
dinitrotoluene (DNT), 2,4,6-trinitrophenyl methybiitramine (tetryl), and single-base smokeless powder for 
cannon and small-arms ammunition in support of World War II efforts. The plant also produced the 
necessary supporting chemicals for the manufacturing operations, including nitric and sulfuric acids. 
Much ofthe original site was cleared when the facility was constructed in 1941. However, 3,411 acres of 
controlled pine forest have been planted since the cessation of operations in 1973. Logging operations 

"-have been allowed since that time. 

ALAAP was operated by the EI duPont Company as a Govemment-owned'contractor-operated 
(GOCO) facility during World War II with the intent of producing nitrocellulose, single-base smokeless 
powder, and nitroaromatic explosives (i.e., TNT, DNT, and tetryl). The plant was designed to 
manufacture 400,000 pounds of TNT; 30,000 pounds of DNT; and 36,000 pounds of tetryl on a daily 
basis. The plant's peak monthly production ofthe nitroaromatic explosives was 15.6 million pounds of 
nitrocellulose in October 1942, 21.8 million pounds of TNT in April 1945, and 2.4 million pounds of 
tetryl in March 1945 (DA 1978). 

In addition to the manufacture of propellants and explosives, the plant produced sulfuric and nitric 
acids, aniline, diphenylamine, oleum (40 percent sulfur trioxide and sulfuric acid), sellite (sodium sulfite), 
and N,N-dimethylaniline. Spent acids were recycled and unrecoverable wastes resulting from these 
operations were disposed of onsite by discharge to an unlined ditch (DA 1978). In August 1945, the plant 
reverted to a standby status and the Govemment began excessing property. The acid facility was leased 
to Tennessee Copper Corporation between 1947 and 1966 for the manufacture of acids and organic 
compounds on the site. Average daily production of oleum and sellite at ALAAP during its operation 
was 400 and 15 tons, respectively. 

Between 1949 and 1971, the Beaunit Corporation, an affiliate of El Paso Natural Gas, 
manufactured rayon in a leased area north of Area B. In January 1954, the Govemment entered into a 
contract with the Liberty Powder Defense Corporation, a subsidiary of Olin Mathieson Chemical 
Corporation, in an effort to rehabilitate the plant. The contract provided for maintenance and consultant 
services in cormection with the plant rehabilitation. Rehabilitation was initiated in April 1955, but was 
halted in October 1957 with only 75 percent ofthe rehabilitation complete. The plant was maintained in 
various stages of standby status until the early 1970s. 

In 1973, the Army released ALAAP to the General Services Administration (GSA) so that it could 
be sold. However, GSA declined to accept 1,620 acres ofthe former manufacturing area, part of what is 
now designated as Area B, because the area could not be certified free from contamination. Beginning in 
1973, a controlled buming program was implemented by the Army to destroy explosives residues in the 
former industrial and storage areas. Nearly all of the buildings that were components of the explosives 
manufacturing facilities and the acid and organic chemical manufacturing facilities were buraed. Sewers 
and underground utilities were left intact (ESE 1981). 

In 1977, a 1,354-acre parcel in the GSA Area containing the former nitrocellulose manufacturing 
area, the smokeless powder manufacturing area, and 247 associated buildings was sold to Kimberly-Clark 
Corporation. In the same year, the Army leased back 291 acres within the GSA Area from Kimberly-
Clark so that the area could be decontaminated, the manufacturing equipment removed, and the buildings 
razed. These areas comprise the Leaseback Area. One hundred and fifty-five additional buildings used 
primarily for explosives storage were left intact (ESE 1981). 

In 1981, ALAAP was divided into Area A (2,714 acres) to the east, containing the former storage 
area and GSA Area still under U.S. Govemment control, and Area B (2,235 acres), consisting of the 
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former manufacturing (industrial) area. ALAAP was proposed for inclusion on the National Priorities 
List (NPL) by EPA in 1984 and was included on the list in 1987. In 1988, the Secretary of Defense 
recommended that ALAAP be closed and placed it on the U.S. Department of Defense (DOD) Base 
Realignment and Closure (BRAC) 1988 list. Area A was auctioned in May 1990 and conveyed in August 
1990 to private buyers for unrestricted use, but they currently use the properties for logging and as 
hunting grounds. Because all necessary remedial actions had not been concluded, the Army submitted a 
request for deferral ofthe CERCLA 120(h)(3) covenant. The deferral was granted by EPA with ADEM 
concurrence. Area B was transferred by Quitclaim deed to the city of Childersburg LRA on March 17, 
2003. The use restrictions are presented in Section III of "Exhibit C" ofthe Quitclaim deed. 

Currently, Area B is being redeveloped as an industrial park by the city of Childersburg LRA. The 
Quitclaim deed for Area B includes a restrictive covenant that requires the future use of the property to be 
industrial with ancillary commercial, recreational, and natural habitat uses. 

2.2.2 Investigation and Enforcement Activities 

In 1978, the U.S. Army Environmental Center (USAEC) (formerly the U.S. Army Toxic and 
Hazardous Materials Agency [USATHAMA]), managing the Army's Installation Restoration Program 
(IRP), conducted a records search, which concluded that specific areas of the facility were potentially 
contaminated by explosives and lead compounds. Further studies at ALAAP confirmed soils 
contamination with explosives compounds, asbestos, and lead. Several investigations were conducted 
between 1981 and 1983 to define contamination fiuther. In 1984, ALAAP was proposed for inclusion on 
the CERCLA NPL. 

An Rl//Feasibility Study (FS) under the DOD IRP was initiated in 1985 to determine the nature and 
extent of contamination at ALAAP and the altematives available to remediate the site. For the purposes 
of the Rl/FS, the facility was divided into two general areas. Area A consisted of the eastem portion of 
the facility and Area B consisted of the westera portion. The initial Rl under the IRP confirmed the 
existence of explosives, asbestos, and lead contamination in the soil in Area A and in the soil, sediment, 
and groundwater of Area B. The RI for Areas A and B was completed in 1986. As a result of the 
findings ofthe RI, cleanup activities at Area A were conducted in 1986 and 1987, and included building 
decontamination and demolition, soil excavation, and stockpiling. Initially, 21,400 cubic yards of 
contaminated soils were excavated from Area A and stockpiled in Area B in two covered buildings and 
on a concrete slab that subsequently was covered with a membrane liner. In July 1987, ALAAP was 
placed on the NPL. 

In Febmary 1991, a Characterization Study was conducted for the Stockpiled Soils excavated from 
Area A and stored in Area B. The study confirmed that explosives, lead, and asbestos contamination was 
present above acceptable limits. In March 1991, a tomado demolished one of the two buildings that 
contained Stockpiled Soils. Soils from the demolished building were relocated on the concrete slab and 
covered with a membrane liner. An FS was completed for the Stockpiled Soils in October 1991. A ROD 
for the Stockpiled Soils Area OU was issued in December 1991 and recommended incineration as the 
preferred altemative. The incineration of Stockpiled Soils commenced in May 1994. A supplemental 
Rl/FS for Area B was submitted in March 1992. 

A ROD was issued in December 1991 for Study Areas 31, 32, TC4A, and TC4B (the Stockpiled 
Soils) (U.S. Army 1991). The Selected Remedy for the study areas discussed in the ROD included 
thermal treatment of soils contaminated with metals, explosives, and asbestos and onsite disposal of the 
soils. The remedial actions outlined in the ROD were initiated on April 9, 1994 and completed on August 
22, 1994. In addition, the buildings associated with the Stockpiled Soils were dismantled and the slab 
was decontaminated. 
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An IROD was issued for Study Areas 6, 7, 10, and 21 on November 14, 1994 (Weston 1994). The 
Selected Remedy for the study areas discussed in the IROD included the incineration/stabilization of 
metals- and explosives-contaminated soils and sediments associated with the former manufacturing and 
waste disposal areas and deactivation and grouting of concrete-encased vitreous clay pipe (VCP) and 
excavation, incineration, and onsite disposal of VCP associated with the former Industrial Sewer System. 
The remedial actions outlined in the IROD were initiated in January 1995 and completed in June 1996. 
The incinerator was removed and the site restored by April 24, 1998. 

An IROD was issued for Study Areas 2, 10, 16, 17, 19, and 22 in October 1996 (Weston I996e). 
The Selected Remedy for the study areas discussed in the IROD included the incineration/stabilization of 
metals- and explosives-contaminated soils for Study Areas 2, 10, 16, 17, and 19 and design and 
constmction of an engineered cap at Study Area 22. The remedial actions outlined in the IROD for Study 
Areas 2, 10, 16, 17, and 19 were initiated in November 1996 and completed on January 18, 1997. The 
remedial actions outlined in the IROD for Study Area 22 were initiated in October 1998; the final 
topographic survey after placing the protective fill over the geomembrane was completed on Febraary 23, 
1999. 

Upon completion of the IRODs, subsequent sampling indicated that fijrther actions were necessary 
for some ofthe sites included in the IRODs (i.e.. Study Areas 2, 16, 17, and 19). These study areas are 
included in the Selected Remedies outiined in this ROD. 

The following documents describe the relevant studies conducted at ALAAP - Area B. More 
detailed information is available in documents for public review at the Earl A. Rainwater Memorial 
Library, Childersburg, Alabama. These documents include: 

Installation Assessment of Alabama Army Ammunition Plant, Report 130, May 1978 

Supplemental RI/FS for Soils in Area B, ALAAP Draft Endangerment Assessment, December 
1990 

Stockpile Characterization Report for Alabama Army Ammunition Plant, Childersburg, 
Alabama, July 1991 

Remedial Investigation and Feasibility Study of the Industrial Sewer System, Alabama Army 
Ammunition Plant, Childersburg, Alabama, September 1991 

Feasibility Study for the Alabama Army Ammunition Plant, Soil Stockpile Area, October 1991 

Proposed Plan for Early Remedial Action of Stockpiled Soils at Alabama Army Ammunition 
Plant Stockpiled Soils Area Operable Unit, November 1991 

Record of Decision for Early Remedial Action of Stockpiled Soils at Alabama Army 
Ammunition Plant Stockpiled Soils Area Operable Unit, December 1991 

Supplemental Remedial Investigation/Feasibility Study (RI/FS) for Area B, Alabama Army 
Ammunition Plant, Draft Feasibility Study, March 1992 

Supplemental RI/FS for Soils in Area B, ALAAP Final Baseline Risk Assessment, Volume I, 
October 1991, Volume II, April 1992 

Supplemental Remedial Investigation/Feasibility Study (Rl/FS) for Soils in Area B, Final 
Baseline Risk Assessment, August 1992 

Supplemental Remedial Investigation/Feasibility Study (Rl/FS) for Soils in Area B, Final 
Remedial Investigation, June 1993 
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Supplemental Remedial Investigation Report for Alabama Army Ammunition Plant - Area B 
Final Report, August 2001 

• FeasibiUty Study for Alabama Army Ammunition Plant 
Study, September 2008. 

2.3 COMMUNITY PARTICIPATION 

Area B, Revised Final Feasibility 

The Proposed Plan for ALAAP - Area B was made available to the public in September 2008. 
This plan and related documents are located at the Earl A. Rainwater Memorial Library, Childersburg, 
Alabama. 

The notice of availability of these documents was published on September 17 and 21, 2008 in the 
local Childersburg newspaper, and a public comment period was held from September 17 to October 16, 
2008. A public meeting was held at the Childersburg City Hall on September 23, 2008. EPA and ADEM 
were present at the public meeting to answer questions. No public comments were received during the 
public comment period. 

2.4 SCOPE AND ROLE OF OU 

As with many Superfund sites, the problems at the ALAAP - Area B site are complex. As a result, 
EPA has organized the work into five operable units, as presented in Exhibits 2-2 and 2-3. 

Exhibit 2-2. ALAAP - Area B Operable Units 
Alabama Army Ammunition Plant, Childersburg, Alabama 

Operable Units Army 
Designation 

EPA 
Designation 

Study Areas 6, 7, 10, and 21 

Study Areas 2, 10, 16, 17, 19, and 22 

Stockpiled Soils 

Area B Soil, Surface Water, and Sediment 

Area B Groundwater 

0 U 3 

0 U 4 

0 U 2 

O U I 

OUI 

0 U 2 

0 U 6 

O U I 

0 U 7 

0U4 

Study Area 10 was subdivided into Study Areas IOE and lOW during the course ofthe RI. Further 
details of Study Area lO's division are provided in Section 2.5.11 ofthis ROD. The Stockpiled Soils OU 
(EPA designated OU 1) was addressed in a December 1991 ROD, which recommended incineration as 
the preferred alteraative. The incineration of Stockpiled Soils commenced in May 1994. Two IRODs 
were submitted for EPA designated OU 2 and OU 6 in November 1994 and October 1996, respectively. 
Both OU 2 and OU 6 address metals- and explosives-contaminated soils using a combination of 
incineration and stabilization methods. This ROD is a summary of all of the IRODs and addresses the 
soils portion of ALAAP - Area B (EPA designated OU 7). The groundwater portion of Area B (i.e., EPA 
designated OU 4) will be addressed in a separate ROD. 

2.5 SITE CHARACTERISTICS 

This section provides a general overview ofthe ALAAP - Area B site, describes the conceptual site 
model (CSM) on which the risk assessment and response action are based, discusses the general sampling 
strategy at the site, and describes each study area. 

ALAAP - Area B Final ROD 2-5 August 2010 



w 
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2.5.1 General Overview 

ALAAP was originally 13,233 acres and is in the Coosa Valley and the Valley and Ridge 
physiographic province. This ROD focuses on Area B of ALAAP, which is 2,235 acres. The border 
between the Valley and Ridge province and the Piedmont province is south of ALAAP between 
Talladega and Tallaseehatchee creeks. The terrain is level to rolling and largely suited to pasture and 
timberiand, with elevations ranging from 117 to 183 meters above mean sea level (msl). The bedrock 
underlying ALAAP has been mapped on a regional scale and identified as undifferentiated Knox Group 
of Upper Cambrian to Lower Ordovician age dolomite. 

The majority of the surface mnoff from ALAAP drains either west or southwest into the Coosa 
River. A small portion of the southera and eastem side of ALAAP drains toward Talladega Creek, a 
tributary of the Coosa River. Prior to the constmction of ALAAP, the area consisted of farms, 
woodlands, and wetlands. Much of the westera half of ALAAP was poorly drained. Small natural 
drainways were enlarged and rerouted to provide drainage from the various manufacturing operations. 
No natural ponds existed on ALAAP during its operation. Two large storage lagoons were constmcted in 
Area B to retain industrial wastes. Extensive wooded swamp and open pond areas have developed in the 
drainage systems at ALAAP since the begiiming of demolition activities in 1973, primarily as a result of 
damming of drainways by beavers. 

2.5.2 Sampling Strategy 

Field sampling conducted at ALAAP was based on the size and locations of the individual study 
areas, potential media that may have been impacted by site activities, and strategic placement of 
monitoring locations around and between study areas. The majority of the ALAAP - Area B study areas 
were investigated as source areas with a sampling strategy that focused on identifying the vertical and 
horizontal extent of chemical contamination in soil and sediment in and around the study areas. Existing 
data and sampling locations were used extensively in developing the overall strategy. Phase 2 and 3 field 
investigation activities were developed to fill data gaps and narrow the focus of the investigation to 
specific study areas and data needs identified following the Phase I RI activities. 

2.5.3 Study Area 2 - Smokeless Powder Facility 

The majority of the Smokeless Powder Facility was on 74 acres in the Leaseback Area south of 
ALAAP - Area B. The buildings associated with the Smokeless Powder Facility were decontaminated 
and bumed, the equipment was decontaminated and salvaged, the area was transferred to Kimberly-Clark, 
and the area is now owned by Bowater, Inc. (QORE 2002). However, a portion of Study Area 2 remained 
under Army control. On this portion, an interim removal action was conducted to excavate, incinerate, 
and landfill soil contaminated with 2,4-dinitrotoluene (2,4-DNT). The interim removal action was 
completed in 1996 and approximately 185 cubic yards of soil (50 by 50 feet wide and 2 feet deep) were 
excavated and transported to the Transportable Incineration System for thermal treatment 
(Weston 1996a). Confirmatory samples were collected to demonstrate that the contamination had been 
removed. A Supplemental RI and baseline risk assessment were conducted shortly thereafter, which 
indicated potential concems for industrial and constmction land use, unrestricted land use 
(i.e., residential), and ecological receptors. An FS was conducted to evaluate the elevated concentrations 
of metals, PAHs, and 2,4-DNT in the soils at Study Area 2. The weight-of-evidence screening conducted 
as part of the FS concluded that metals were not a concem for the ecological receptors. However, there 
are remaining concems to human health for both likely and unrestricted uses. Further protective measures 
are required to address the industrial/constmction and residential COCs at Study Area 2. 
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2.5.4 Study Area 3 - Sanitary Landfill and Lead Facility 

The Sanitary Landfill and Lead Facility was in the west-central portion of the current ALAAP -
Area B and covered 7.5 acres. The landfill was used from the early 1940s until the late 1970s. Most of 
the fill material was domestic solid waste and building mbble (ESE 1981). However, both friable and 
Transite asbestos materials were mixed in the landflll soil. Asbestos contamination was estimated to 
cover 2.5 acres and occupy more than 21,000 cubic yards within the landflll. A Supplemental Rl and 
baseline risk assessment indicated potential concems for unrestricted use (i.e., residential) and ecological 
receptors at Study Area 3, but no concems for the industrial and constmction land use. An FS was 
conducted to evaluate elevated concentrations of metals in surface and subsurface soils at Study Area 3. 
The weight-of-evidence screening conducted as part of the FS concluded that metals were not a concem 
to ecological receptors. However, human health concems remain for the unrestricted use of Study Area 3. 
Based on the FS evaluation, further protective measures are required to address the residential COCs at 
Study Area 3. 

2.5.5 Study Area 4 - Manhattan Project Area 

The Manhattan Project Area used a portion of ALAAP in the westera part of the GSA Area from 
1943 to 1945 (DA 1978). The Manhattan Project Area was designed to produce 1,600 pounds (192 
gallons) of heavy water per month, but records indicate that it produced less than 600 pounds (72 gallons) 
per month (QORE 2002). A total of 11,160 pounds (1,338 gallons) of heavy water were produced from 
January 1944 through July 1945. The heavy water process did not involve any radioactive materials. In 
1945 and 1946, all buildings were removed from the Manhattan Project Area except for one small brick 
building, which was removed in 1995. During the demolition, Transite asbestos was scattered over the 
area (ESE 1993). A Supplemental RI and baseline risk assessment conducted in 1995 identified lead as a 
COC for unrestricted land use (i.e., residential) and constmction land use, and metals as ecological 
chemicals of concem (ecoCOCs). An FS was conducted to fiarther evaluate the potential concems for 
Study Area 4. Lead modeling conducted as part of the FS concluded that lead was not a concera for the 
future constmction worker, and weight-of-evidence analysis concluded that metals are not a concera to 
ecological receptors. However, human health conceras remain for the unrestricted land use 
(i.e., residential). Further protective measures are required to address the residential COC (lead) at Study 
Area 4. 

2.5.6 Study Area 5 - Red Water Storage Basin 

The Red Water Storage Basin was constmcted on the northem side of the Red Water Ditch, several 
hundred yards to the west of the Southera TNT Manufacturing Area (Study Area 6), and was intended to 
be used as a settling basin for TNT manufacturing process wastewaters. The basin covered an area of 
approximately 9 acres and was surrounded by a 6-foot clay berm. An entry pipe was at the southeast 
comer and an exit flume to the Red Water Ditch (Study Area 21) was in the southwest comer. The basin 
contains some water during even the driest periods of the year. A Supplemental Rl was conducted in 
1995 and concluded that there are no COCs for the unrestricted use (i.e., residential) or the industrial and 
constmction land use at Study Area 5. Since no threats to human health or the environment exist at Study 
Area 5 based on unrestricted land use (i.e., residential), NFA is required. 

2.5.7 Study Area 6 - Southern TNT Manufacturing Area 

Study Area 6 was a TNT manufacturing area. Ditches were present where wooden flumes carried 
wastes to the industrial sewers when ALAAP was in operation. The production lines in this area were 
extensively bulldozed during demolition and all that remained as evidence of the former stmctures were 
the roadways and portions of building foundations. Contaminated soil initially situated adjacent to certain 
buildings was assumed to have been dispersed throughout the area in random patteras. 
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An environmental survey and RI identified potential explosives or explosives-related contamination 
in soil and groundwater. In addition, Transite-containing mbble from building demolition was around or 
near buUding foundations (QORE 2002). 

Approximately 27,703 cubic yards of explosives-contaminated soils from Study Area 6 were 
excavated and incinerated in 1994 (Weston 1994 and 1996b). Soil contaminated with lead and ash 
residues remaining after thermal treatment were stabilized and then disposed of in a landflll 
(QORE 2002). Asbestos was removed to a secure repository. Approximately 14,000 linear feet of 
encased contaminated lines of the Industrial Sewer System, part of which flowed through Study Area 6, 
was excavated and decontaminated in 1994 (Weston 1996c). In addition, approximately 5,800 linear feet 
of nonencased contaminated industrial sewerline was deactivated, excavated, decontaminated, or 
incinerated (Weston 1996c). Confirmatory samples were collected to demonstrate that the contamination 
had been removed. 

Since soils at Study Area 6 have been remediated, no remaining threats to human health or the 
environment exist based on unrestricted land use and NFA is required. 

2.5.8 Study Area 7 - Northern TNT Manufacturing Area 

The area consisted of four TNT production lines and a DNT production line. Red water, which is 
wastewater from the production of TNT that tumed red after it was exposed to light, was discharged into 
the open Red Water Ditch. The locations of ditches indicate where wooden flumes formerly carried 
wastes to the industrial sewers. Like Study Area 6 to the south, this production area has been completely 
demolished. Constmction debris material was spread over a wide area during the demolition, so only 
foundations and portions of the Industrial Sewer System remained after production activities ceased. 

An environmental survey and Rl identified potential explosives or explosives-related contamination 
in soil and groundwater. In addition, Transite-containing rabble from building demolition was around or 
near building foundations (QORE 2002). 

Approximately 17,120 cubic yards of explosives-contaminated soils from Study Area 7 were 
excavated and incinerated in 1994 (Weston 1994 and 1996b). Soil contaminated with lead and ash 
residues remaining after thermal treatment was stabilized and then disposed of in a landfill (QORE 2002). 
Asbestos was removed to a secure repository. Approximately 14,000 linear feet of encased contaminated 
lines of the Industrial Sewer System, part of which flowed through Study Area 7, were excavated and 
decontaminated in 1994 (Weston 1996c). In addition, approximately 5,800 linear feet of nonencased 
contaminated industrial sewerline were deactivated, excavated, decontaminated, or incinerated 
(Weston 1996c). Confirmatory samples were collected to demonstrate that the contamination had been 
removed. 

A Supplemental Rl and baseline risk assessment conducted in 1995 concluded that there are no 
COCs for the industrial and constmction land use at Study Area 7. The Technical Memorandum 
Justification for NFA for Phase 1 Transfer of ALAAP Study Areas 7, 8, 9, 10, 21, 25, and 26 
(SAIC 2000b) concluded that NFA is required to protect human health and the environment based on the 
likely land use. However, there are remaining concems for the unrestricted land use (i.e., residential) at 
Study Area 7 due to residual TNT concentrations in soil. Further protective measures are required to 
address the residential COC at Study Area 7. 

2.5.9 Study Area 8 - Acid/Organic Manufacturing Area 

Nitrobenzene (used to form aniline and N-N-dimethylaniline), concentrated nitric acid, oleum, and 
sodium sulfite (sellite) were produced at the Acid/Organic Manufacturing Area. A former sulfiir buraing 
pit also is in this area (DA 1978). The area cunently covers 104 acres. Extensive earthworks over 
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portions ofthe area exposed and mixed both Transite and friable asbestos from the former buildings with 
the soils (ESE 1993). The area containing the asbestos covers an estimated 200,000 square yards (41 
acres) (ESE 1993). Sulfur residues up to 1 inch in diameter were exposed on the ground surface in the 
sulfur storage area (ESE 1981). Previous investigations (ESE 1993) identified an area of 27,000 square 
yards (5.5 acres) that was contaminated with sulfur and acid wastes. A Supplemental RI and baseline risk 
assessment conducted in 1995 identified nickel and iron as the COCs in soil based on the constraction 
land use and metals and PAHs as COCs in soil based on unrestricted use (i.e., residential), and metals as 
ecoCOCs. No COCs were identified for the industrial land use. An FS was conducted to fiarther evaluate 
the potential conceras at Study Area 8. The Technical Memorandum Justification for NFA for Phase I 
Transfer of ALAAP SUidy Areas 7, 8, 9, 10, 21, 25, and 26 (SAIC 2000b) and the weight-of-evidence 
screening conducted as part of the FS concluded that there are no concems for human health (based on the 
industrial and constmction land use) and the environment. However, there are remaining concems for the 
unrestricted land use due to residual metals and PAH concentrations in soil. Further protective measures 
are required to address the residential COCs at Study Area 8. 

2.5.10 Study Area 9 - Aniline Sludge Basin 

The Aniline Sludge Basin covers approximately 20,000 square feet (0.5 acres) and was used to 
store liquid wastes and sludges from the production of aniline and oleum in the Acid/Organic 
Manufacturing Area (DA 1978). Wash water from acid tanks was collected in the basin between 1967 
and 1968. The unlined basin was designed to collect spillage and some wastewater from the southwest 
portion of the plant and ash from the northem power plant also may have been disposed of in the basin. 
Neutralizing chemicals were used in the pond to equalize the pH. An industrial outfall is on the westem 
side of the basin. Although the pond contains water year-round, it becomes shallow during the dry 
season, usually the summer months. 

A recommendation from investigations at Study Area 9 was to remove tar-like material from the 
basin. This action was completed as a removal action, but it was not included in a ROD. Approximately 
3,063 cubic yards of material were excavated and transported to Cedar Hill Landfill in Ragland, Alabama, 
which is permitted to receive hazardous waste. A valve pit was collapsed in place and backfilled. Lead 
ingots from other remedial actions at the site also were disposed of offsite. Confirmatory samples were 
collected to demonstrate that the contamination had been removed. Basin berm walls and clean fill were 
used to backfill the excavations and the area was seeded for erosion control (ECC 1999a). 

A Supplemental RI and baseline risk assessment of surface water and sediment at Study Area 9 
conducted in 1996 identified no conceras for the industrial and constmction land use. The Technical 
Memorandum Justification for NFA for Phase I Transfer of ALAAP Study Areas 7, 8, 9, 10, 21, 25, and 
26 (SAIC 2000b) concluded that NFA is required to protect human health and the environment based on 
the likely land use, and the weight-of-evidence screening conducted as part of the FS concluded that there 
are no remaining threats to human health or the environment for unrestricted land use at Study Area 9. 
Therefore, NFA is required for Study Area 9. 

2.5.11 Study Area 10 - Tetryl Manufacturing Area (East and West) 

The Tetryl Manufacturing Area consisted of 12 manufacturing lines where tetryl was produced in a 
two-step process by first sulfonating N,N-dimethylaniline and then nitrating the resulting intermediate. 
Extensive amounts of lead were used in the piping, floors, and fittings ofthe nitration houses (ESE 1981). 
The buildings have been razed and all that remains of each line are the concrete building foundations. 
Earthworks have scattered both friable and Transite asbestos associated with the buildings over the study 
area. The current investigation area covers 98 acres. During the Installation Assessment (DA 1978), 
explosives material was recovered from the soil surface. 
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During the course of SAlC's Supplemental Rl, Study Area 10 was subdivided into Study Areas IOE 
and low. SAIC's investigation was limited to the eastem half of the study area, whereas Roy F. Weston 
conducted investigations in the westem half of the study area in 1995 and confirmed that the soils 
contained significant tetryl contamination in the vicinity of the tetryl production lines, nitrating houses, 
and recovery houses. Excavation of the soils in the westem half of the study area (i.e., lOW) was 
conducted in September through December 1995 and details are provided below. 

The Supplemental Rl and baseUne risk assessment of Study Area IOE conducted in 1996 identified 
metals as COCs for human and ecological receptors. In addition, lead was identified as a COC to human 
and ecological receptors in the westem part of Study Area 10. The Technical Memorandum Justification 
for NFA for Phase I Transfer of ALAAP Study Areas 7, 8, 9, 10, 21, 25, and 26 (SAIC 2000b) concluded 
that NFA is required at Study Area 10 based on the plarmed industrial reuse. At the time the Technical 
Memorandum was prepared. Study Area 10 was evaluated in its entirety (i.e., not evaluated as IOE and 
lOW). During the Roy F. Weston remediation of Study Area lOW, approximately 13,034 cubic yards of 
explosives-contaminated soils were excavated and incinerated in 1996 (Weston 1994 and 1996b). Soil 
contaminated with lead and ash residues remaining after thermal treatment was stabilized and then 
disposed of in a landfill (QORE 2002). Confirmatory samples were collected to demonstrate that the 
contamination had been removed. 

An FS was conducted to fiirther evaluate the potential concems for unrestricted use at Study Area 
10 (this included IOE and lOW). The weight-of-evidence screening conducted as part of the FS 
concluded that no remaining threats to human health or the environment exist for unrestricted land use 
(i.e., residential) at Study Area IOE. Therefore, NFA is required at Study Area IOE. 

For Study Area lOW, there are remaining concems to human health based on umestricted use 
(i.e., residential), but no concera to ecological receptors. Further protective measures are required to 
address the residential COC (i.e., lead) at Study Area lOW. 

2.5.12 Study Area 16 - Flashing Ground 

The Flashing Ground covers 16.5 acres and consists of trenches that were used after World War II 
to bura combustible trash and explosives materials. Approximately 5,693 cubic yards of explosives soils 
from Study Area 16 were excavated and transported to the Transportable Incineration System for thermal 
treatment in 1996 (Weston I996d and 1996e). Approximately 1,004 cubic yards of lead-contaminated 
soil were stabilized and then disposed of in a landfill along with ash residues remaining after the thermal 
treatment of the explosives-contaminated soil (ECC 1998). Confirmatory samples were collected to 
demonstrate that the contamination had been removed. 

A Supplemental RI and baseline risk assessment of Study Area 16 conducted in 1996 identified 
metals, TNT, and PAHs as COCs based on human health and metals as COCs for ecological receptors. 
An FS was conducted to further evaluate the potential conceras with metals, TNT, and PAHs at Study 
Area 16. The weight-of-evidence screening conducted as part of the FS concluded that there are 
remaining conceras to human health based on unrestricted land use (i.e., residential). There are no 
conceras for the industrial and constmction land use at Study Area 16. Further protective measures are 
required to address the residential COCs (i.e., metals, PAHs, and TNT) at Study Area 16. 

2.5.13 Study Area 1 7 - Propellant Shipping Area 

A records search conducted as part of the Installation Assessment identified an old farm well that 
was constmcted before the Army acquired the land in the area of the Propellant Shipping Area. It was 
reported that the well was used to dispose of inert material (DA 1978). Forty-eight shipping houses in 
this area were used to store smokeless propellant prior to shipment. Thirteen ofthe 48 shipping buildings 
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are on land that previously was sold as part of ALAAP - Area A (ESE 1981). Thirty-five buildings 
remain in Study Area 17. The current study area covers 126 acres. 

Approximately 741 cubic yards of 2,4-DNT-contaminated soils from Study Area 17 were 
excavated to a depth of 2 feet below land surface (BLS) and incinerated in 1996 (Weston 1996a, 1996c, 
1996d, and 1996e). Following remediation, confirmatory samples were collected just below the 
excavation depth to verify that remediation was adequate. Supplemental RI and remediation confirmatory 
sampling indicate that no explosives remain in the soil at concentrations greater than the certified 
reporting limit of 0.31 pg/g (SAIC 2001). 

A Supplemental Rl and baseline risk assessment of Study Area 17 conducted in 1996 identified 
metals as COCs for both human and ecological receptors. An FS was conducted to further evaluate the 
potential concems with metals at Study Area 17. The weight-of-evidence screening conducted as part of 
the FS concluded that there are remaining concems to human health based on unrestricted land use 
(i.e., residential). There are no concems for the industrial and constraction land use and the ecological 
receptors at Study Area 17. Furthef protective measures are required to address the residential COC 
(i.e., arsenic) at Study Area 17. 

2.5.14 Study Area 18-Blending Tower Area 

The Blending Tower Area was an area approximately of 50 acres where smokeless powder was 
mixed to make it more homogeneous. Diu-ing the blending operation, the powder was pneumatically 
moved to an upper bin and then dropped over an umbrella into a lower bin. This procedure was repeated 
twice (DA 1978). 

Transite asbestos was found in this area around the foundations of demolished buildings. 
Bulldozing during building demolition scattered the Transite material. Friable asbestos was not found in 
this area. Asbestos contamination in this area is estimated to cover 25,000 square yards. 

A Supplemental RI and baseline risk assessment identified metals as COCs in soils based on 
unrestricted human use (based on assumed residential use) and for ecological receptors at Study Area 18. 
However, likely human uses of the land (industrial and constraction) were not a concera. An FS was 
conducted to evaluate elevated concentrations of metals in surface and subsurface soils at Study Area 18. 
The weight-of-evidence screening conducted as part of the FS concluded that there are remaining 
conceras to human health based on unrestricted use (i.e., residential), but no concems for the ecological 
receptors at Study Area 18. Further protective measures are required to address the residential COC 
(i.e., arsenic) at Study Area 18. 

2.5.15 Study Area 19 - Lead Facility 

The Lead Facility was used during the ALAAP production years for pouring lead ingots 
(DA 1978). At the time ofthe Environmental Survey (ESE 1981), numerous large pieces of lead, some 
weighing several pounds, were identified on the soil surface in this area. Boulders containing lead 
cobbles were observed on the ground surface during the field reconnaissance of the Rl (SAIC 2001). 
Sparse and stressed vegetation also was observed. The cunent study area covers 2.6 acres. 

Approximately 1,623 cubic yards of lead-contaminated soils from Study Area 19 were excavated 
and StabiUzed in 1998 using an onsite pugmill (ECC 1998). Following remediation, confirmatory 
samples were collected just below the excavation depth to verify that remediation was adequate. 

A Supplemental RI and baseline risk assessment of Study Area 19 conducted in 1996 identified 
arsenic as a COC based on protection of human health (based on assumed residential land use) and 
concluded that there are no concems for the industrial and constmction land use and the ecological 
receptors. An FS was conducted to further evaluate the potential concems with arsenic at Study Area 19. 
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The weight-of-evidence screening conducted as part of the FS concluded that there are remaining 
concems to human health based on unrestricted land use (i.e., residential). Further protective measures 
are required to address the residential COC (i.e., arsenic) at Study Area 19. 

2.5.16 Study Area 20 - Rifle Powder Finishing Area 

Limited information is available on the history of the Rifle Powder Finishing Area. The 
Exploratory Survey (ESE 1981) activities conducted at the study area included a visual asbestos survey. 
During this visual survey, Transite asbestos was found around all building foundations and scattered 
throughout the area. Friable asbestos was found along all former steamline routes. Asbestos-containing 
material (ACM) was identified covering an estimated area of 29.6 acres. The current study area covers 42 
acres (ESE 1981). 

A Supplemental Rl and baseline risk assessment of Study Area 20 conducted in 1996 identified 
iron as a COC based on human health and other metals based on ecological receptors. An FS was 
conducted to fiirther evaluate the potential concems at Study Area'20.- The weight-of-evidence screening 
conducted as part of the FS concluded that no threats to human health or the environment exist for the 
unrestricted land use. Therefore, NFA is required for Study Area 20. 

2.5.17 Study Area 21 - Red Water Ditch 

The Red Water Ditch carried the industrial process wastewaters produced by the manufacture of 
TNT (sometimes known as "red water") and collected industrial process wastes and surface mnoff from 
the Acid/Organic Manufacturing Area (Study Area 8) and the Tetryl Manufacturing Area (Study Area 10) 
(DA 1978). As initially constmcted, the ditch extended from the westem side of the Tetryl 
Manufacturing Area through the Northem and Southem TNT Manufacturing Areas. Industrial wastes 
generated in the Acid Organic Manufacturing Area were discharged into the ditch immediately east ofthe 
Northera TNT Manufacturing Area (near the former Building 806C). The areas that drained to the Red 
Water Ditch were involved in the production of acids (sulfuric and nitric), organic compounds 
(diphenylamine, aniline, and N,N-dimethylaniline), and explosives and their process byproducts (TNT, 
DNT, and tetryl). Other organic compounds (benzene and toluene) and inorganic compounds (sodium, 
sulfite, sodium carbonate, and elemental sulfur) also were stored in these areas that fed the Red Water 
Ditch. 

The Red Water Ditch was constmcted with steep sides and varies from approximately 3 to 10 feet 
in depth. The ditch crosses other drainage systems through clay pipelines. The ditch contains flowing 
water only during wet seasonal periods. During dry periods, usually the summer months, the ditch 
contains water in varied locations. The ditch was cleaned at least once since its original constmction. 
Sediments dredged from the ditch during the cleaning operations were deposited along the banks of the 
ditch. The Red Water Ditch drainage system ultimately discharges into the Coosa River (ESE 1981). 

TNT-contaminated sediments from the lower portions of the northera tributary of Study Area 21 
were excavated and incinerated in 1995 until concentrations reached 100 pg/g (Weston 1995a), but 
available documents do not provide the volume of soil that was remediated. 

A Supplemental RI and baseline risk assessment of Study Area 21 conducted in 1996 did not 
identify any threats to human health based on exposures to soil, surface water, or sediment, but there were 
potential conceras about ingestion of fish from the Red Water Ditch by hypothetical residents and 
recreational receptors. In addition, the Rl identified potential conceras with ecological species exposed to 
surface water and sediment at the Red Water Ditch. An FS was conducted to further evaluate the 
potential concems at Study Area 21. Although the Technical Memorandum Justification for NFA for 
Phase I Transfer of ALAAP Study Areas 7, 8, 9, 10, 21, 25, and 26 (SAIC 2000b) concluded that NFA is 
required based on the planned industrial reuse, there are remaining concems about ingestion of fish from 
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the Red Water Ditch by hypothetical residents and recreational receptors. Further protective measures are 
required to address this concem at Study Area 21. 

2.5.18 Study Area 22 - Demolition Landfill 

This disposal area, near the Flashing Ground (Study Area 16), consists ofa semi-circular landfill,in 
a swale extending approximately 500 feet along Patrol Road. Rubble from demolition activities was 
dumped at this study area in a 50-foot-wide semi-circle around the edge ofthe swale to an average depth 
of approximately 6 feet. Soil contamination at this study area is attributed to burial of constmction debris 
following the buming of buildings within Area B. Several hundred pounds of lead were found on the 
surface in the form of sheets, wire, and pipe. Large amounts of cast iron, stainless steel fittings, 
aluminum, Transite, and other mbble were partially buried by concrete and earth. Friable asbestos also 
was distributed in the soil of this area. Soil sampling identified lead residues at concentrations above 
background in two samples and a small concentration of tetryl. 

A Supplemental RI and baseline risk assessment conducted in 1996 at Study Area 22 recommended 
capping the landfill (SAIC 2001). A synthetic membrane liner overlain by clay and seeded topsoil layers 
were placed over the landflll in October 1998 (ECC 1999b). Further protective measures, including 
restrictions on intmsive activities, and periodic maintenance are required to maintain the integrity of the 
engineered cap at Study Area 22. 

2.5.19 Study Area 25 - Storage Battery/Demolition Debris 

Study Area 25 was identified during the June 1985 site visit conducted as part of the RI 
(ESE 1986). Inspection ofthe disposal area indicated the presence of mbble and at least 20 heavy-duty 
lead-acid battery casings. The casings consisted of approximately 30 pounds of lead components in glass 
casings. Along with the batteries, three mercury switches, each containing 3 to 4 milliliters of liquid 
mercury metal, also were observed. The disposal area covers 2.4 acres and is in a steep, overgrown ditch 
that periodically is flooded by water from the Coosa River. 

A Supplemental RI and baseUne risk assessment conducted in 1996 identified iron and manganese 
as COCs in soils based on protection of human health for the unrestricted human use (i.e., assumed 
residential) and metals for ecological receptors. However, likely human uses of the land (industrial and 
constmction) were not a concem. An FS was conducted to evaluate elevated concentrations of metals in 
soils at Study Area 25. The weight-of-evidence screening conducted as part ofthe FS concluded that no 
threats to human health or the environment exist for unrestricted land use. Therefore, NFA is required for 
Study Area 25. 

2.5.20 Study Area 26 - Crossover Ditch 

The Crossover Ditch drains surface waters from the Leaseback Area, the Rifle Powder Finishing 
Area, part of the northera and all of the southera portions of the Propellant Shipping Area, the southera 
portion of the Southem TNT Manufacturing Area, and the Sanitary Landfill and Lead Facility. Two 
beaver dams have been constmcted on the Crossover Ditch—a small dam immediately east of the Series 
223 Buildings and a larger dam south ofthe Southera TNT Manufacturing Area. 

Although the Crossover Ditch drains areas that produced nitrocellulose and smokeless powder, the 
ditch also passes adjacent to other study areas on ALAAP and chemicals from other sources may enter the 
drainage. Other identified potential sources of chemicals included the coal pile at the Bowater, Inc. 
power plant, the Sanitary Landfill and Lead Facility, the pipe flashing area immediately east of the 
Sanitary Landfill and Lead Facility (Study Area 3), and the large industrial waste reservoir on Bowater, 
Inc. land directly south ofthe Rifle Powder Finishing Area (ESE 1981). The Crossover Ditch collects 
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and discharges surface waters generated on or adjacent to ALAAP property into the Coosa River 
(ESE 1981). 

A Supplemental Rl and baseline risk assessment conducted in 1996 did not identify any potential 
threats to human health based on exposures to surface water or sediment, but there were potential 
concems with ingestion of fish from the Crossover Ditch by hypothetical residents. In addition, the RI 
identified potential concems with ecological species exposed to surface water and sediment at the 
Crossover Ditch. An FS was conducted to further evaluate the metals as COCs in surface water and 
sediment at Study Area 26. Although the Technical Memorandum Justification for NFA for Phase I 
Transfer of ALAAP Study Areas 7, 8, 9, 10, 21, 25, and 26 (SAIC 2000b) concluded that NFA is required 
based on the planned industrial reuse, there are remaining conceras about ingestion of fish from the 
Crossover Ditch by hypothetical residents. Further protective measures are required to address this 
concera at Study Area 26. 

2.5.21 Study Area 27 - Beaver Pond Drainage System 

The Beaver Pond Drainage System flows west between the Southem and Northem TNT 
Manufacturing Areas (Study Areas 6 and 7, respectively) and derives its name from two large beaver 
ponds that affected the original drainage system. The drainage originates in undeveloped areas south and 
east of the Tetryl Manufacturing Area. Potentially contaminated surface mnoff in the Beaver Pond 
Drainage System originates from the southem end of the Tetryl Manufacturing Area and the shipping 
houses in the Propellant Shipping Area. Some surface drainage from the Acid/Organic Manufacturing 
Area, the Tetryl Manufacturing Area, and the Northem TNT Manufacturing Area enters the Beaver Pond 
Drainage System (ESE 1981). Water is retained at various stages throughout the year in these ponds, but 
they have emptied on occasion due to breaches in the dams. 

A Supplemental RI and baseline risk assessment conducted in 1996 did not identify any potential 
threats to human health based on exposures to surface water or sediment. However, the Rl identified 
metals as COCs in surface water and sediment at the Beaver Pond Drainage System for ecological 
species. An FS was conducted to fiarther evaluate the potential concems for ecological species exposed to 
metals in surface water and sediment at Study Area 27. The weight-of-evidence screening conducted as 
part of the FS concluded that no threats to human health or the environment exist for unrestricted land 
use. Therefore, NFA is required for Study Area 27. 

2.5.22 Study Areas 31, 32, TC4A, and TC4B - Stockpiled Soils 

Stmctures TC4A, TC4B, and a concrete slab contained contaminated soil that was excavated from 
study areas in Area A and then placed in Area B pending incineration. TC4A and TC4B were buildings 
and the concrete slab was a membrane-covered concrete storage pad. Contaminated soils from Area A 
were removed between 1986 and 1987. In Febraary 1990, a tomado demolished Building TC4B. Soils 
from the demolished building were added to the concrete slab and secured with the membrane liner. In 
Febmary 1991, an FS was conducted for the Stockpiled Soils area. The study concluded that explosives, 
lead, and asbestos contamination were present above regulatory limits. An FS was conducted in July 
1991 and a ROD was released in December 1991 (Army designated OU 2) (U.S. Army 1991). The 
Selected Remedy for the Stockpiled Soils area was to thermally treat and dispose of the soil onsite. All 
soils have been treated, the buildings have been dismantled, and the slab has been decontaminated 
(Weston 1995b). The site has been remediated and no threats to human health or the environment exist 
for unrestricted land use. Therefore, NFA is required for Study Areas 31, 32, TC4A, and TC4B -
Stockpiled Soils. 
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2.5.23 Building 6 - Coke Oven 

The Coke Oven in Building 6 was partially constmcted during the 1950s-era plant update, but was 
never finished. The stmcture included a concrete-covered pit of unknown dimensions beneath a concrete 
slab next to Building 6. The Earth Technology Corporation (TETC) Community Environmental 
Response Facilitation Act (CERFA) Report (TETC 1994) identified the pit as a former buraing pad where 
transformer oil was poured onto copper wire to bum off the insulation covering the wire. It is not known 
whether the transformer oil contained polychlorinated biphenyls (PCBs). The concrete pad is still 
present; however, the pit is not visible. 

A Supplemental RI and baseline risk assessment conducted in 1996 identified arsenic, iron, and 
manganese in soils as COCs based on unrestricted human use (i.e., assumed residential) and aluminum, 
arsenic, lead, and zinc based on protection of ecological receptors. However, likely human uses of the 
land (industrial and constraction) were not a concem. An FS was conducted to evaluate elevated 
concentrations of metals in surface and subsurface soils at Building 6 - Coke Oven. The weight-of-
evidence screening conducted as part of the FS concluded that there are remaining conceras to human 
health based on unrestricted land use (i.e., residential), but no concems for the ecological receptors. 
Further protective measures are required to address the residential COC (i.e., arsenic) at Building 6 -
Coke Oven. 

2.5.24 Downed Utility Poles with Transformers 

The visual survey conducted under CERFA identified 27 locations under and around utility poles 
with transformers where the soil was blackened and bare of vegetation (TETC 1994). None of the 
transformers had been tested for PCB contamination. With the exception of a utility pole near Building 
227D in the Smokeless Powder Manufacturing Area (Study Area 2), all locations are in the GSA Area. 
Each location was assigned a site number conesponding to the closest building, as follows: 

708A - Three utility poles on the north side 
703E - Two utility poles on the northwest portion 
703A - Two utility poles on the southwest and one on the southeast portion 
2240 - Eight utility poles on the south side 
2170 - One utility pole on the southeast and two on the south side 
704Y - Three utility poles on the north side 
717A - Two utility poles on the northeast and one on the southwest portion 
715C - One utility pole on the southeast portion 
227D - One utility pole on the north side (in the Smokeless Powder Manufacturing Area). 

A Supplemental RI and baseline risk assessment conducted in 1996 identified PCBs in soils as 
COCs based on protection of human health and the environment. During the Supplemental RI, surface 
soil samples were collected from each of the 27 utility pole areas. Risks for the residential land use 
scenario exceeded one or more risk targets (SAIC 2001). The soils surrounding the utility poles were 
excavated and disposed of in September and October 1999 (USACE 1999), but available documents do 
not provide the volume of soil that was remediated. Since soil remediation has been completed, no 
threats to human health or the environment exist for unrestricted land use. Therefore, NFA is required for 
this study area. 

2.5.25 Transformer Storage Building 

TETC's CERFA Report noted that transformers were likely to have been stored at one time behind 
Building 2240 (an instmment shop) (TETC 1994). Evidence of stressed vegetation that would indicate a 
release was not noted during the visual inspection of the area. The report also stated that a leaking 
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transformer was stored in Building 2180, part ofthe Manhattan Project Area (Study Area 4), and was 
removed in 1987. When demolition activities began in Area A in 1973 to 1974, the transformers removed 
from Area A were stored in Building 2180. When the transformers were removed later, contractor 
cleanup activities consisted of throwing absorbent on any liquids present. In addition, old transformers 
that were stored behind Building 708A (a cafeteria) were vandalized (TETC 1994). 

A Supplemental RI and baseline risk assessment conducted in 1996 identified PCBs in soils near 
the utility poles (some of which were located near the Transformer Storage Building). The soils 
surrounding the utility poles were excavated and disposed of in September and October 1999 
(USACE 1999), but available documents do not provide the volume of soil that was remediated. Since 
soils remediation has been completed, no threats to human health or the environment exist for unrestricted 
land use. Therefore, NFA is required for this study area. 

2.5.26 Fertilizer and Pesticide Storage Building 

TETC's CERFA Report identified Building 223B as an area that was used to store fertilizers and 
pesticides (TETC 1994). It was leased approximately 20 years ago from the Army by the Parker 
Fertilizer Company in Sylacauga, Alabama, for pesticide storage. By 1991, the contents ofthe building 
were removed prior to initiation of demolition activities at ALAAP. No releases associated with this 
building have been reported. 

A Supplemental Rl and baseline risk assessment conducted in 1996 did not indicate conceras 
associated with fertilizers or pesticides, but identified metals in soils as COCs based on protection of 
human health and the environment. An FS was conducted to evaluate elevated concentrations of metals 
in surface and subsurface soils around the Fertilizer and Pesticide Storage Building. The weight-of-
evidence screening conducted as part of the FS concluded that no threats to human health or the 
environment exist for unrestricted land use. Therefore, NFA is required for this study area. 

2.5.27 Gas Station and Underground Storage Tanks 

TETC's CERFA Report identified a potential gas station in Area B (TETC 1994). Building 724E 
was reported by an Inventory of Military Real Property as a gas station without a building (i.e., pump 
stations). The only information available on the gas station stated that USTs associated with the station 
were installed in 1942 and all USTs reportedly have been removed. 

At the Gas Station, no surface soil samples were collected and all chemicals detected in subsurface 
soil were less than background or risk-based concentrations. No threats to human health or the 
environment exist for unrestricted land use at the Gas Station; therefore, NFA is required for this study 
area. 

TETC's CERFA Report also identified two 12,000-gallon USTs that were removed in 1993: one 
was near Building 302B (Ammonia/Oxidation Plant) and the other was near Building 715C (a flammable 
materials storehouse) (TETC 1994). One ofthe tanks contained gasoline and the other contained diesel 
fiiel; it is uncertain which tank contained diesel and which contained gasoline (TETC 1994). During the 
Supplemental Rl conducted in 1996, a third potential UST site was observed in the vicinity of Building 
720D. This UST has been referred to as the Guard Post UST due to its proximity to the former Guard 
Post. This UST has been removed. 

A limited amount of petroleum-contaminated soil (approximately 270 cubic yards) was removed 
and transported to the Shelby County Landfill in Columbiana, Alabama; approximately 330 gallons of 
sludge were removed from the tanks and disposed of at the Allwaste Recovery System in Fairbum, 
Georgia; and the tank excavation was backfilled with clean fill. Four of 10 samples collected to confirm 
that the contaminated soils had been completely removed contained concentrations of total petroleum 
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hydrocarbons (TPH) above the cleanup criterion (100 parts per million [ppm]), but no additional sampling 
was conducted because the contract quantities would have been exceeded (EMC 1996). • 

A Supplemental RI and baseline risk assessment were conducted in 1996 to investigate the potential 
for residual fiiel contamination resulting from the USTs and operations at the gas station. A variety of 
metals were detected in the soils near the former UST locations at concentrations greater than 
background. Iron and manganese in soils were identified as COCs based on unrestricted human use 
(i.e., assumed residential). Other human uses ofthe land (recreational, industrial, and constmction) were 
considered unlikely and ecological receptors were not assumed to contact subsurface soil, so there were 
no other concems. An FS was conducted to evaluate elevated concentrations of iron and manganese in 
soil in the vicinity ofthe USTs. The weight-of-evidence screening conducted as part ofthe FS concluded 
that no threats to human health or the environment exist for unrestricted land use. Therefore, NFA is 
required for the USTs. 

2.5.28 South Georgia Road Dump 

The Environmental Baseline Survey (EBS) identified a former dump area south of Old Georgia 
Road on the southeast comer of Area B between Study Areas 16 and 17 (SAIC 2000a). Debris observed 
in this area has included roofing shingles, powder can rings, randomly scattered slag from a nearby study 
area, and exposed and partially exposed msted dmms. In addition to the visible presence of surface and 
shallow subsurface debris, stressed vegetation was evident in the area. Vegetation was not present in the 
dump area in the center of young and mature pine trees. Significant concentrations of explosives or lead 
were not detected in groundwater samples from this area compared to other ALAAP wells (SAIC 2001). 

An analysis of infrared aerial photography (Rome 1979) concluded that trees along Old Georgia 
Road had been bulldozed. Additional aerial photographic analysis (NAR 1949) indicated the dump as an 
area with large surface scarring devoid of vegetation, but recovery of the scarring and very sparse 
vegetation in later years (NAR 1954, USDA 1957 and 1962). Aerial photography taken after 1969 shows 
nearly complete recovery of the site with no observable scarring and extensive vegetation covering 
(USDA 1969, 1972, 1977, and 1993), but the presence of surface debris and stressed vegetation suggested 
the need for further evaluation of the former dump area. 

Field investigations were conducted in 2001, 2002, and 2004 over a broad area of surface disturbance 
and debris observed at the site. The field investigations included intmsive sampling through shallow 
trenching combined with screening level soil surveys using X-ray fluorescence (XRF) analyses and 
confirmatory laboratory analyses. The results indicate that the observed debris is predominantly surficial 
and the debris was not observed at significant depth at the trenched locations, which were excavated to 
bedrock that ranged in depth from 2 to 5.5 feet BLS. The XRF screening and laboratory confmnation 
analyses indicate that the horizontal and vertical extent of lead contamination is fully delineated. Based on 
results of lead modeling to assess the potential for adverse health effects to human health, blood lead levels 
for industrial and constmction workers at the 95 percentile are below the target criteria (10 ng/dL) for 
surface and subsurface soil and do not indicate the need for site remediation. Soil sampling was conducted 
in 2007 to verify that volatile organic compounds (VOCs) and semivolatile organic compounds (SVOCs) 
were not a concem at the South Georgia Road Dump. Trace concentrations of VOCs and SVOCs were 
detected in the shallow soil. However, the concentrations were below preliminary remediation goals 
(PRGs) established for residential soil (SAIC 2007). Although this site was not evaluated in the FS, 
implementation of LUCs would be required at the South Georgia Road Dump because lead would remain in 
soil at concentrations exceeding residential criteria (i.e., unrestricted land use). Further protective measures 
are required to address the residential COC (i.e., lead) at the South Georgia Road Dump. 
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2.6 CURRENT AND POTENTIAL FUTURE LAND USE 

Area B was under caretaker status until March 2003. Currently, Area B is being redeveloped as an 
industrial park by the city of Childersburg LRA. The Quitclaim deed for Area B includes a covenant 
within the environmental protection provisions that requires the fiiture use of the property to be industrial 
with ancillary commercial, recreational, and natural habitat uses. The use restrictions are presented in 
Section III of "Exhibit C" ofthe Quitclaim deed. Groundwater use is restricted within Area B. 

Land sunounding ALAAP - Area B includes a mixture of recreational and industrial use. The 
ALAAP property is surrounded as follows: 

• North—A wastewater pump and filter plant and light industrial park are to the north. 

• East—The McDonald Land Company is conducting wildlife management and research and 
plans to leave areas to the east of ALAAP undeveloped. This area was previously ALAAP -
Area A. 

• IVest—The Coosa River flows to the west of ALAAP, which is bordered by a golf course. 

• South—An operational pulp and paper products plant owned by Bowater, Inc. (formerly 
Kimberly-Clark Corporation and formerly Alliance Forestry Products, Inc.), a coal-fired 
cogeneration facility, and a large coal storage facility are to the south of ALAAP. 

2.7 SUMMARY OF SITE RISKS 

Multiple assessments were conducted to determine which ALAAP - Area B study areas required 
fiirther action. This section describes the human health risk assessment, the ecological risk assessment 
(ERA), and the weight-of-evidence assessment. 

2.7.1 Conceptual Site Models 

Exposure pathways describe the course a chemical or physical agent takes from the source to the 
exposed receptor. As a result, there are four components to an exposure pathway: a source and 
mechanism for release, a retention or transport medium, a point of potential contact with the contaminated 
medium, and an exposure route. The exposure pathways evaluated in the risk assessment are presented 
graphically in CSMs for humans (Exhibit 2^) and ecological receptors (Exhibit 2-5). 

2.7.2 Human Health Risk Assessment 

The baseline risk assessment estimates what risks the site poses if no action were taken. It provides 
the basis for taking action and identifies the contaminants and exposure pathways that need to be 
addressed by the remedial action. This section of the ROD summarizes the results of the baseline risk 
assessment for this site. Soil, sediment, and surface water samples were collected to examine the nature, 
magnitude, and extent of contamination at these study areas. Cancer and noncancer risks to humans were 
estimated for both cunent and future land uses. 

2.7.2.1 Exposure Assessment 

The baseline risk assessment addressed risks associated with the following scenarios: current/fiiture 
industrial land use, fiature recreational land use, fiiture residential land use, and future constraction land 
use. The recreational and residential land use scenarios are hypothetical because there are no residents 
cunently living on the site and residents are not expected to occupy the sites in the future. Exhibits 2-6 
through 2-8 present the exposure scenarios evaluated for each study area and exposure assumptions used 
for each exposure scenario. 
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Exhibit 2-4. Conceptual Site Model for Human Health Risk Assessment 
Alabama Army Ammunition Plant, Childersburg, Alabama 
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Exhibit 2-5. Conceptual Site Model for Ecological Risk Assessment 
Alabama Army Ammuni t ion Plant, Chi ldersburg, Alabama 
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Exhibit 2-6. Exposure Pathways for the Human Health Risk Assessment 
Alabama Army Ammunition Plant, Childersburg, Alabama 

study Area/ 
Exposure Unit 

Land Use Receptor 
Ingestion \— 

Contact 

Particulate 

Inhalation 

Surface Water" 

Ingestion 

Sediment' Fish/Game" 

Dermal 
Ingestion Ingestion 

Contact 

2 - Smokeless 
Powder Facility 

3 - Sanitary Landfill 
and Lead Facility 

4 - Manhattan Project 
Area 

5 - Red Water 
Storage Basin 

6 - Southern TNT 
Manufacturing Area 

7 - Northern TNT 
Manufacturing Area 

8 - Acid/Organic 
Manufacturing Area 

8 - Test Pits 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 
Current/Future 
Future 
Future 
Future 
Current/Future 
Future 
Future 
Future 

Industrial Wori<er 
Construction V\/ori<er 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Wori<er 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Wori<er 
Recreational Receptor 
Resident 
Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Wori<er 
Recreational Receptor 
Resident 

• 
• 

• 
• 

• 
• 
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Exhibit 2-6. Exposure Pathways for the Human Health Risk Assessment 
Alabama Army Ammunition Plant, Childersburg, Alabama (Continued) 

Study Area/ 
Exposure Unit Land Use Receptor 

Ingestion 
Partii;ulate 
Inhalation 

Surface Water' 

— Ingestion 
Contact 

Ingestion 

Fish/Game" 

Ingestion 

9 - Aniline Sludge 
Basin, Tar, Sediments 
Beneath Tar 

10E-Tetryl 
Manufacturing Area 

10W-Tetryl 
Manufacturing Area 

16-Flashing Ground 

17-Propellant 
Shipping Area 

18-Blending Tovi/er 
Area 

19-Lead Facility 

20 - Rifle Powder 
Finishing Area 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 
Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Wori<er 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 
Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

f 

• ( 

• <i 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 
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Exhibit 2-6. Exposure Pathways for the Human Health Risk Assessment 
Alabarna Army Ammunition Plant, Childersburg, Alabama (Continued) 

Study Areal 
Exposure Unit Receptor 

Ingestion 
Contact 

Particulate 

Inhalation 

Surface Water' 

Ingestion 

Sediment' 

Ingestion 

Fish/Game" 

Ingestion 

21 - Red Water Ditch 

22 - Demolition 
Landfill 

25 - Storage 
Battery/Demolition 
Debris 

26 - Crossover Ditch 

27 - Beaver Pond 
Drainage System 

Building 6 - Coke 
Oven 

Transformer Storage 
Building and Utility 
Poles 

Underground Storage 
Tanks 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 
Current/Future 
Future 
Future 
Future 
Cun-ent/Future 
Future 
Future 
Future 
Current/Future 
Future 
Future 
Future 

Industrial Woricer 
Construction Worker 
Recreational Receptor 
Resident 

industrial Wori<er 
Construction Woricer 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Wori<er 
Construction Wori<er 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Woricer 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 
Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

• 
• 
• 
• 
• 
• 
• 
• 

• 

• 

• 
• 
• 
• 

• 
• 
• 
• 

• 

• 

• 
• 
• 
• 
• 
• 
• 
• 

• 

• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 
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Exhibit 2-6. Exposure Pathways for the Human Health Risk Assessment 
Alabama Army Ammunition Plant, Childersburg, Alabama (Continued) 

Study Area/ 
Exposure Unit 

Land Use Receptor 
Ingestion 

Particulate 

Inhalation 

Surface Water 

Ingestion Ingestion 

Fish/Game 

Ingestion 

Gas Station 

Fertilizer and 
Pesticide Storage 

South Georgia Road 
Dump 

Talladega Creek" 

Coosa River" 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Current/Future 
Future 
Future 
Future 

Current/Future 
Future 
Future 
Future 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

Industrial Worker 
Construction Worker 
Recreational Receptor 
Resident 

• • • 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

Blank spaces represent incomplete pathways. 

' Surface water and sediment exposures were evaluated under a wading scenario. 

'' Ingestion of rabbit Is evaluated at Study Areas 8, 10, 16, 17, and in background.. Ingestion offish is evaluated at Study Areas 21, 26, 27, Talladega Creek, and in background. 
Ingestion of crayfish Is not evaluated in the human health risk assessment. 

" Coosa River and Talladega Creek are evaluated as part of a separate groundwater Investigation for ALAAP - Area B. 

> c 
CQ 
C 
cn 
NJ 
O 



Exhibit 2-7. Exposure Assumptions for Current and Future Industrial Land Use 
Alabama Army Ammunition Plant, Childersburg, Alabama 

Current And Future Land Use 

Pathway Assumption 

RME CTE 

General 

Soii 
ingestion 

Soil Dermai 
Contact 

Fugitive Dust 
inhalation 

Body weight 

Exposure duration 

Averaging time - noncancer 
Averaging time - cancer 

Ingestion rate 

Bioavailability factor 

Exposure frequency 

Conversion factor 

Skin surface area available 

Soil to skin adherence factor 
Dermal absorption factor 

Exposure frequency 

Conversion factor 

Inhalation rate 

Respirable particulate concentration (<=10pm) 
Exposure frequency 

Conversion factor 

kg 
years 

days 

days 

mg/day 

none 
days/year 

kg/mg 

cm^/day 

mg/cm^ 

none 
days/year 

kg/mg 

m /̂day 

mg/m^ 
days/year 

kg/mg 

70 

25 

9125 

25550 

50 

1 

250 
1.00E-06 

5800 
1 

a 

a 

a 

a 

a 

g 
a 

-
b 

b 

70 

5 

1825 

25550 

50 
1 

219 

1.00E-06 

5000 
0.2 

chemical-specific 

250 
1.00E-06 

20 
0.027 

250 

1.00E-06 . 

a 

-
a 
f 

a 

-

219 

1.00E-06 
20 

0.027 

219 

1.00E-06 

c 
c 

c 
c 

c 

g 
c 

-
b 

b 

d 
c 

-
e 

f 
c 

-
' EPA 1991a, Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors 

'' EPA 1992, Dermal Exposure Assessment; for skin surface area available during soil dermal contact, assumes 25 percent of total 
body surface area is exposed (pp. 8-10 and 8-12 of EPA 1992a) 

" EPA 1993, Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure 

'' A default value of 1.0 percent for organic corripounds and 0.1 percent for inorganic chemicals was used (EPA Region IV 
guidance, EPA 1995) 

° If guidance is not available for the CTE but exists for the RME, the RME value was conservatively adopted as the CTE 

' Average 24-hour average PMio concentration from Childersburg, Alabama air sampling station for the period 1/90 through 6/91 
(ESE 1995) 

° EPA 1995, EPA Region IV guidance 

Note: Exposure assumptions for the adult lead model for the South Georgia Road Dump are shown in Exhibit 2-10 

ALAAP - Area B Final ROD 2-26 August 2010 
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Exhibit 2-8. Exposure Assumptions for Residential, Recreational, and Construction Future Land Uses 
Alabama Army Ammunition Plant, Childersburg, Alabama 

NJ 
-vi 

> 
C 

CQ 
C 
C/) 
NJ 
O 

' General 
Body weighl 
Exposure duration 
Averaging lime - noncancer 
Averaging lime - cancer 

Soil Ingestion 
Ingestion rale 
Bioavailability factor 
Exposure frequency 
Conversion factor 

• SoU Dermal Contact 

Skin surface area available 

Soil lo skin adherence factor 
Dermal absorption factor 
Exposure frequency 
Conversion factor 

Fugitive Dust Inhalation 

Inhalation rale 

Respirable particulate concentration 
Exposure frequency 
Conversion factor 

Groundwater Ingestion 
Ingestion rale 
Exposure frequency 
Conversion factor 

Groundwater Dermal Contact and Inhalation 

Sediment ingestion (while wading) 
Ingestion rale 
Bioavailability factor 
Exposure frequency 
Conversion factor -

Sediment Dermal Contact (while wading) 

Skin surface area available 

Sediment to skin adherence factor 
Dermal absorption factor 
Exposure frequency 
Conversion factor 

kg 
years 
days 
days 

mg/day 
none 

days/year 
kg/mg 

cmVday 

mg/cm' 
none 

days/year 
kg/mg 

mVday 

mg/m' 
days/year 

kg/mg 

Lyday 
days/year 

mg/pg 

mg/day 
none 

days/year 
kg/mg 

cm^/day 

mg/cm' 
none 

days/year 
kg/mg 

• KMI 

15 
6 

2190 
25550 

200 
1 

350 
1.00E.06 

2010 

1 

c 
c 
c 

c 

c 
a 
c 

e 

e 

( 1 1 ; 

15 
2 

730 
25550 

IOO 

1 
234 

I.OOE-06 

1750 

0.2 

chemical-specific 
350 

1.00 E-06 

15 

0.027 

350 
I.OOE-06 

1 
350 

1.OOE-03 

Pathway 

200 
1 

45 
I.OOE-06 

2010 

1 

c 

-

a 

m 

c 

-

a 
c 

-

234 
I.OOE-06 

15 

0.027 

234 
I.OOE-06 

1 
234 

1.OOE-03 

f 
f 
f 
f 

f 
a 
f 

e 

e 

e 
f 

j 

m 

f 

-

j 
f 

-

evaluated in accordanc 

n 
a 
a 

-

e 

n 

IOO 
1 

23 
I.OOE-06 

1750 

0.2 
chemical-specific 

45 
I.OOE-06 

a 

-
23 

I.OOE-06 

n 
a 
i 

e 

n 
n 

i 

i<\ii: 
1 

70 
24 

8760 
25550 

IOO 

1 
350 

I.OOE-06 

5800 

1 

c 
c 

c 
c 

c 
a 
c 

e 

e 

CM 

70 
7 

2555 
25550 

50 

1 
234 

l.OOE-06 

5000 

0.2 

chemical-specific 
350 

I.OOE-06 

20 

0.027 

350 
I.OOE-06 

2 
350 

1.OOE-03 

e wilh EPA 

IOO 
1 

45 
I.OOE-06 

5800 

1 

c 

c 

m 

c 

-

c 
c 

-

legion 

n 
a 
a 

-

e 

n 

234 
I.OOE-06 

20 

0.027 

234 . 
I.OOE-06 

1.4 
234 

1.OOE-03 

IV guidance 

50 
1 

23 
I.OOE-06 

5000 

0.2 
chemical-specific 

45 
I.OOE-06 

a 23 
I.OOE-06 

f 
f 
f 
f 

f 
a 
f 

• 

e 

e 

S 
f 

f 

m 

r 
-

f 
f 

n 
a 
i 

e 

n 
n 

i 

u M i : 

45 
10 

3650 
25550 

IOO 
1 

50 
I.OOE-06 

4100 

1 

a 
a 
c 

c 

b 
a 
k 

• 

e 

e 

r 11. 

45 
10 

3650 
25550 

50 
1 . 

25 
I.OOE-06 

3320 

0.2 

chemical-specific 
50 

I.OOE-06 

13 

0.027 

50 
I.OOE-06 

IOO 
1 

25 
I.OOE-06 

4100 

1 

k 

-

b 

m 

k 

-

n 
a 
k 

e 

n 

25 
l.OOE-06 

13 

0.027 

25 
l.OOE-06 

a 
a 

c 
c 

b 
a 
i 

e 

e 

g 
i 

j 

m 

i 

-

KMi: 

70 
24 • 

8760 

25550 

100 

1 
50 

l.OOE-06 

5800 

1 

c 
c 
c 

c 

c 
a 
k 

• 

e 

e 

C I I : 

70 
7 

2555 
25550 

50 
1 

25 
l.OOE-06 

5000 

0.2 

chemical-specific 
50 

l.OOE-06 

9 

0.027 

50 
I.OOE-06 

nol evaluated 

not evaluated 

1 
50 
1 

13 
l.OOE-06 

3320 

0.2 
chemical-specific 

25 
I.OOE-06 

k 

" 
13 

l.OOE-06 

n 
a 
i 

~ 

e 

n 
n 

i 

~ 

100 
1 

25 
l.OOE-06 

5800 

1 

k 

b 

m 

k 

-

n 
a 
k 

-

e 

n 

25 
l.OOE-06 

9 

0.027 

25 
I.OOE-06 

50 
1 

13 
l.OOE-06 

5000 

0.2 
chemical-specific 

25 
1 .OOE-06 

k 13 
I.OOE-06 

f 
f 

f 
f 

f 
a 
i 

" 

e 

e 

g 
1 

-

j 

m 

i 

n 
a 
i 

-

e 

n 
n 

i 

-

KMI. ( 11; 

70 c 70 
2 h 1 

730 c 365 
25550 c 25550 

480 c 240 
1 a 1 

250 c 219 
l.OOE-06 - l.OOE-06 

5800 e 5000 

1 e 0.2 

chemical-specific 
250 c 219 

l.OOE-06 - l.OOE-06 

24 b 20 

0.027 m 0.027 

250 c 219 
l.OOE-06 - l.OOE-06 

not evaluated 

nol evaluated 

not evaluated 

nol evaluated 

f 
i 
f 
f 

i 
a 
f 

-

e 

e 

g 
f 

-

c 

m 

f 

-
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Exhibit 2-8. Exposure Assumptions for Residential, Recreational, and Construction Future Land Uses 
Alabama Army Ammunition Plant, Childersburg, Alabama (Continued) 

A S S I M I ' I I O N 

Surface Water IngesHon (while wading) 
Ingestion rate 
Exposure time 
Exposure frequency 
Conversion factor 

Surface Water Dermal Contact (while wading) 

Skin surface area available 
Permeability coetTicieni 
E.xposure lime 
Exposure frequency 
Conversion fador 

Rabbit Ingestion 
Ingestion rale 
Fraction ingested 
Exposure frequency 

Fish Ingestion 
Ingestion rate 
Fraction ingested 
Exposure frequency 

ml/hour 
hour/day 
days/year 

mg/ng 
and Uml 

cm' 
Cln^ou^ 
hour/day 
days/year 

mg/^ig 

and L/cm"' 

kg/day 

none 
days/year 

kg/day 
none 

dayi/year 

U M I : ( I I -

50 a 50 
1 e 0.5 

45 a 23 
l.OOE-06 - l.OOE-06 

2010 e 1750 
chemical-specific 
1 e 0.5 

45 a 23 
I.OOE-06 - l.OOE-06 

0.050 p 0.050 
1.0 0 1.0 
20 q 10 

0.03 p 0.03 
1 0 1 

120 r 120 

1 
e 
I 

-

e 
1 
e 
i 

" 

p 
0 

q 

p 
i 
r 

KMI 

10 
1 

45 
1 .OOE-06 

5800 

a 
e 
a 

e 

( T I : 

10 
0.5 
23 

l.OOE-06 

5000 
chemical-specific 
1 

45 
1.OOE-06 

0.100 

1.0 
20 

0.03 
1 

120 

e 
a 

P 
0 

q 

p 
0 

r 

0.5 
23 

l.OOE-06 

O.IOO 

1.0 
10 

0.03 

1 
120 

) 
e 
1 

e 
1 
e 
i 

" 

p 
0 

q 

p 
i 
r 

KMI 

50 
1 

25 
l.OOE-06 

4100 

a 
e 
k 

-

e 

c i i : 

50 
0,5 
13 

l.OOE-06 

3320 

chemical-specific 
1 

25 
l.OOE-06 

0.100 
1,0 
10 

0.03 
1 

120 

e 
k 

" 

P 
0 

q 

P 
o 
r 

0.5 
13 

l.OOE-06 

O.IOO 

1.0 
5 

0.03 

1 
120 

J 
e 
1 

e 

1 
e 
i 

" 

p 
0 

q 

p 
i 
r 

KMI 

10 

1 
25 

I.OOE-06 

5800 

a 
e 
k 

-

e 

( I I : 

10 
0.5 
13 

1.OOE-06 

5000 
chemical-specific 
1 

25 
l.OOE-06 

•0.100 

1.0 
10 

0.03 

1 
120 

e 
k 

P 
0 

q 

p 
0 

r 

0.5 
13 

1 .OOE-06 

O.IOO 

1.0 
5 

0.03 
1 

120 

1 
e 
i 

-

e 
1 
e 

i 

" 

P 
0 

q 

p 
1 

r 

K M i : ( I I 

nol evaluated 

not evaluated 

not evalualed 

not evalualed 

> 
c 

(O 
c 
CO 
M 
O 

a - EPA 1995, EPA Region IV guidance 

b - EPA 1989, Exposure Factors Handbook (EFH); the inhalalion rate for construction workers was based on the reasonable worst-case outdoor inhalalion rate of 3 m /hour and assuming an 8-hour work day; the inhalalion rate tor 
trespassers corresponds to approximalely 4 hours of moderate aciivily per day 

c - EPA 1991a, liuman Healdi Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors 
d - HPA 1991b, default values from Human Health Evaluation Manual, Part B 
e - EPA 1992, Dermal Exposure Assessment; for skin surface area available during soil, sediment, and surface water dermal contaci, assumes 25 percent of total body surface area is exposed (pp. 8-10 and S-12 of EPA 1992a) 
f - E P A 1993, Superfund's Standard Default Exposure Factors forthe Central Tendency and Reasonable Maximum Exposure; the RME soil ingestion rate forthe construction worker is for contact intensive activities 
g - A default value of 1.0 percent for organic compounds and 0.1 percent for inorganic chemicals was used 
h - Ttie RME exposure duration for construction workers assumes 2 years of constmction at an exposure unit 
i - The CTE value has been estimated asone-half of die RME value 

j - If guidance is not available for the CTE but does exist for the RME, the RME value was adopted as thc CTE 
k - For the recreational receptor, the RME frequency of exposure to soil corresponds lo approximately 2 days per week for 6 months and the RME frequency of exposure to sediment and surface water under a wading scenario corresponds 

lo approximalely 1 day per week for 6 months 
1 - Dermal permeability constants used in this risk assessment are presented in Appendix J, Chemical'Specific Values Used in Evaluation of Dermal Exposure Pathways 
m - Average 24-hour average PM|o concentration detected al the Childersburg, Alabama air sampling station for the period 1/90 ihrough 6/91 (ESE 1995) 
n - Kor sediment exposures, due to limiied available information, the ingestion raie, adherence faetor, and dermal absorption facior are the same as for soil exposures 
0 - Assumes that all rabbit and fish ingested Is from the study area under invesligalion -. 

p - The fish ingestion rate was taken from the Alabama Department of Environmental Management (ADEM); the adult and recreational child rabbit ingestion rate is the average ingestion rate for beef consumption in Exposure I-'aciors 
Handbook (EPA 1989); the residential child ingestion rate Is one-half the adult ingestion rate 

q - Professional judgment 
r -Asijumes diat fish is eaten on one-third ofthe days in the year 

Note: Exposure assumptions for the adult lead model for the South Georgia Road Dump are shown in Exhibit 2-10 



2.7.2.2 Toxicity Assessment 

The objectives of the toxicity assessment are to evaluate the inherent toxicity of the compounds 
under investigation and to identify and select toxicity values for use in risk characterization. For the 
assessment of human health risks from exposure to chemicals, the following toxicity values were used: 

• Reference doses (RfDs) for oral exposure - acceptable intake values for chronic exposure 
(noncancer effects) 

• Reference concentrations (RfCs) for inhalation exposure - acceptable intake values for chronic 
exposure (noncancer effects) 

• Cancer slope factors (CSFs) for oral exposure and inhalation route. 

Toxicity information was preferably obtained from the Integrated Risk Information System (IRIS). 
If values were not available from IRIS, the Health Effects Assessment Summary Tables (HEAST) were 
consulted. In addition, provisional values from iron and aluminum were used. 

2.7.2.3 Risk Characterization 

Risk characterization combines the exposure and toxicity assessments by comparing estimates of 
intake or dose with appropriate toxicity values. The objective of the baseline risk characterization is to 
determine whether exposure to chemicals at the study areas under investigation pose risks that exceed 
target levels for htmian health effects. 

The level of adverse noncarcinogenic effects from exposure to a given constituent is expressed as 
the hazard quotient (HQ). The HQ is the ratio of the estimated chronic daily intake of a chemical to the 
RfD. To evaluate exposure from more than one noncarcinogen, the chemical-specific HQs are summed 
for each exposure route in a given environmental medium to obtain the hazard index (HI). The His for 
each exposure route then may be summed within a medium. After the His for each medium are 
calculated, the His may be combined across all relevant media to estimate the total HI for each receptor. 

Cancer risks are estimated as the incremental (site-specific) excess probability of an individual 
developing cancer over a lifetime (70 years) as a result of exposure to chemical carcinogens. Cancer risks 
are calculated by multiplying the average daily intake over a lifetime by the CSF for the carcinogen. The 
estimate of the total cancer risk must account for simultaneous exposure to multiple carcinogens, 
exposure routes, and media. To accomplish this, the cancer risks calculated for each individual 
carcinogen in an exposure route are summed to yield a cancer risk estimate for the exposure route. 

For lead, biokinetic models were used to estimate blood levels of lead in resident children and adult 
workers. LEAD 0.99d (EPA 1994) is the model recommended by EPA for children and is based on 
uptake of lead originating from various sources in the environment. For adult workers, a model 
developed by EPA was used that is designed to evaluate and protect the fetuses of pregnant working 
women. Lead exposures pose an unacceptable risk if the blood lead level of the resident child, or the 
fetus of a female adult worker, exceeds the proposed benchmark concentration developed by the Centers 
for Disease Control and Prevention (CDC) (i.e., less than or equal to 10 ^g/dL in 95 percent of the 
population). If blood lead levels exceed this guideline, study area exposures may present an unacceptable 
risk to human health. 

The risk characterization sumniary for cancer and noncancer risks is presented for each study area 
in Exhibit 2-9. The results for the adult lead model for South Georgia Road Dump are shown in 
Exhibit 2-10. 

ALAAP - Area B Final ROD 2-29 August 2010 
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Exhibit 2-9. Summary of Human Health Risks for ALAAP - Area B 
Alabama Army Ammunition Plant, Childersburg, Alabama 

Noncancer HI 
Construction 

[worker 
Industrial 
Worker 

Construction 
Worker 

2 

3 

4 

8 

8 
Test 
Pits 

9 
9 Tar 

10E 

low 

16 

17 

18 

19 

20 

21 

21 

25 

26 

27 

B6 

US 

PS 

Surface Soil 
Subsurface Soil 
Surface Soil 
Subsurface Soil 
Surface Soil 
Subsurface Soil 
Surface Soil and Rabbit 
Subsurface Soil and Rabbit 
Surface Soil 

Subsurface Soil 

Sediment and Surface Water 
Sediment 
Surface Soil and Rabbit 
Subsurface Soil and Rabbit 
Surface Soil 
Subsurface Soil 
Surface Soil, Surface Water, and 
Rabbit 
Subsurface Soil, Surface Water, 
and Rabbit 
Surface Soil and Rabbit 
Subsurface Soil and Rabbit 
Surface Soil 
Subsurface Soil 
Surface Soil 
Subsurface Soil 
Surface Soil 
Subsurface Soil 
Sediment, Surface Water, and 
Fish 
Subsurface Sediment 
Surface Soil 
Subsurface Soil 
Sediment, Surface Water, and 
Fish 
Sediment, Surface Water, and 
Fish 
Surface Soil 
Subsurface Soil 
Surface Soil 
Subsurface Soil 
Surface Soil 
Subsurface Soil 

8E-04 
NA 

2E-05 
NA 

1E-05 
NA 

8E-05 
NA 
NA 

NA 

NA 
NA 

7E-06 
NA 

1E-07 
NA 

3E-05 

NA 

2E-05 
NA 

2E-05 
NA 

8E^)7 
NA 

8E-06 
NA 

NA 

NA 
8E-06 

NA 

NA 

NA 

8E-06 
NA 
NA 
NA 

7E-06 
NA 

E 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

2E-04 
1E-05 
1E-05 
3E^)8 
2E-06 
6E-07 
2E-05 
1E-06 

NA 

1E-05 

NA 
NA 

4E-06 
9E-08 
3E-08 

NA 

1E-05 

2E-06 

1E-05 
1E-05 
9E-06 
5E-08 
8E-08 
1E-05 
4E-06 

NA 

NA 

NA 
4E-06 

NA 

NA 

NA 

4E-06 
1E-05 

NA 
3E-07 
4E-06 
9E-08 

E 
B 
B 
B 
B 
B 
B 
B 

B 

B 
B 
B 

B 

B 

B 
B 
B 
B 
B 
B 
B 

B 

B 
B 

B 
B 
B 

3E-04 
NA 

1E-05 
NA 

4 E-06 
NA 

4E-05 
4E-06 

NA 

NA 

2E-05 
3E-03 
8E-06 
4E-06 
4E-08 

NA 

1E-05 

8E-08 

2E-05 
9E-06 
8E-06 

NA 
1E-07 

NA 
4E-06 

NA 

5E-04 

5E-08 
4E-06 

NA 

4E-06 

2E-06 

4E-06 
NA 
NA 
NA 

4E-06 
NA 

E 

B 

B 

B 
B 

B 
E 
B 
B 
B 

B 

B 

B 
B 
B 

B 

B 

E 

B 
B 

B 

B 

B 

B 

1 

3E-04 
NA 

1E-05 
NA 

4E-06 
NA 

4E-05 
4E-06 

NA 

NA 

2E-05 
3E-03 
8E-06 
4E-06 
4E-08 

NA 

1E-05 

8E-08 

2E-05 
9E-06 
8E-06 

NA 
1E-07 

NA 
4E-06 

NA 

5E-04 

5E-08 
4 E-06 

NA 

4E-06 

2E-06 

4E-06 
NA 
NA 
NA 

4E-06 
NA 

E 

B 

B 

B 
B 

B 
E 
B 
B 
B 

B 

B 

B 
8 
B 

B 

B 

E 

B 
B 

B 

B 

B 

B 

3E-03 
2E-04 
1E-04 
9E-07 
3E-05 
9E-06 
3E-04 
2E-05 

NA 

1E-04 

5E-05 
8E-03 
6E-05 
1E.05 
4E-07 

NA 

2E-04 

3E-05 

1E-04 
2E-04 
1E-04 
1E-06 
2E-06 
1E-04 
5E-05 

NA 

7 E-04 

1E-07 
5E-05 

NA 

1E-05 

5E-06 

5E-05 
1E-04 

NA 
5E-06 
5E-05 
2E-06 

E 
E 
B 
B 
B 
B 
E 
B 

B 

B 
E 
B 
B 
B 

E 

B 

B 
E 
B 
B 
B 
B 
B 

E 

B 
B 

B 

B 

B 
B 

B 
B 
B 

3E-03 
2E-04 
1E-04 
9E-07 
3E-05 
9E-06 
3E-04 
2E-05 

NA 

1E-04 

5E-05 
8E-03 
6E-05 
1E-05 
4E-07 

NA 

2E-04 

3E-05 

1E-04 
2E-04 
1E-04 
1E-06 
2E-06 
1E-04 
5E-05 

NA 

7E-04 

1E-07 
5E-05 

NA 

1E-05 

5E-06 

5E-05 
1E-04 

NA 
5E-06 
5E-05 
2E-06 

E 
E 
B 
B 
B 
B 
E 
B 

B 

B 
E 
B 
B 
B 

E 

B 

B 
E 
B 
B 
B 
B 
B 

E 

B 
B 

B 

B 

B 
B 

B 
B 
B 

9E-01 
NA 

4E-01 
NA 

3E-02 
NA 

2E+00 
NA 
NA 

NA 

NA 
NA 

2E+00 
NA 

4E-04 
NA 

6E-01 

NA 

1E+00 
NA 

1E+00 
NA 

1E-02 
NA 

8E-02 
NA 

NA 

NA 
3E^)1 

NA 

NA 

NA 

2E-01 
NA 
NA 
NA 

2E-01 
NA 

B 

B 

B 

E 

E 

B 

B 

B 

B 

B 

B 

B 

B 

B 

2E+00 
2E+00 
2E+00 
1E+00 
1E-01 
8E-02 
6E+00 
3E+00 

NA 

8E+00 

NA 
NA 

4E+00 
2E+00 
8E-04 
1E-02 

2E+00 

1E+00 

3E+00 
1E+00 
3E+00 
1E+00 
8E-03 
8E-01 
5E-01 
1E+00 

NA 

NA 
1E+00 
5E-01 

NA 

NA 

1E+00 
2E+00 

NA 
3E+00 
1E+00 
3E+00 

E 
E 
E 
B 
B 
B 
E 
E 

E 

E 
E 
B 
B 

E 

B 

E 
B 
E 
B 
B 
B 
B 
B 

B 
B 

B 
E 

E 
B 
E 

2E-01 
NA 

2E-01 
NA 

1E-02 
NA 

6E-01 
4E-02 

NA 

NA 

4E-01 
4E-01 
5E-01 
3E-02 
1E-04 

NA 

2E-01 

3E-02 

4E-01 
5E-02 
3E-01 

NA 
4E-03 

NA 
4E-02 

NA 

5E+00 

1E-02 
1E-01 

NA 

8E-01 

4E-01 

9E-02 
NA 
NA 
NA 

9E-02 
NA 

B 

B 

B 

B 
B 

B 
B 
B 
B 
B 

B 

B 

B 
B 
B 

B 

B 

E 

B 
B 

B 

B 

B 

B 

2E-01 
NA 

1E-01 
NA 

9E-03 
NA 

4E-01 
2E-02 

NA 

NA 

3E-01 
3E-01 
3E-01 
2E-02 
9E-05 

NA 

2E-01 

2E-02 

2E-01 
3E-02 
2E-01 

NA 
3E-03 

NA 
2E-02 

NA 

3E+00 

1E-C2 
8E-02 

NA 

5E-01 

2E-01 

6E-02 
NA 
NA 
NA 

6E-02 
NA 

B 

B 

B 

B 
B 

B 
B 
B 
B 
B 

B 

B 

B 
B 
B 

B 

B 

E 

B 
B 

B 

B 

B 

B 

7E+00 
8E+00 
5E+00 
4E+00 
4E-01 
2E-01 
2E+01 
8E+00 

NA 

2E+01 

4E+00 
3E+00 
1E+01 
5E+00 
3E-03 
3E-01 

6E+00 

3E+00 

1E+01 
4E+00 
9E+00 
4E+00 
8E-02 
2E+00 
1E+00 
4E+00 

2E+01 

9E-02 
4E+00 
2E+00 

3E+00 

1E+00 

3E+00 
7E+00 

NA 
8E+00 
3E+00 
SEtOO 

E 
E 
E 
E 
B 
B 
E 
E 

E 

E 
E 
E 
E 
B 
B 

E 

E 

E 
E 
E 
E 
B 
E 
B 
E 

E 

B 
E 
E 

E 

B 

E 
E 

E 
E 
E 

1E+00 
2E+00 
8E-01 
8E-01 
6E-02 
7E-02 
3E+00 
2E+00 

NA 

3E+00 

5E-01 
5E-01 
3E+00 
1E+00 
7E-04 
6E-02 

1E+00 

6E-01 

2E+00 
8E-01 
2E+00 
1E+00 
2E-02 
3E-01 
2E-01 
6E-01 

3E+oa 

2E-02 
6E-01 
5E-01 

6E-01 

3E-0t 

4E-01 
1E+00 

NA 
2E+00 
4E-01 
2E+00 

B 
E 
B 
B 
B 
B 
E 
E 

E 

B 
B 
E 
B 
B 
B 

B 

B 

E 
B 
E 
B 
B 
B 
B 
B 

E 

B 
B 
B 

B 

B 

B 
B 

E 
B 
E 

Surface Soil (0 to <1 ft BLS) 
Subsurface Soil (1 to 10 ft BLS) 
NA - pathway not evaluated or all detected chemicals eliminated as COPCs 
B - HI < or =1 or ELCR < or = 10" 
E - H l >1 or ELCR > 10" 
Note: The adult lead model results for the South Georgia Road Dump are shown in Exhibit 2-10 
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Exhibit 2-10. Adult Lead Model Results for Workers at the South Georgia Road Dump 
Alabama Army Ammunition Plant, Childersburg, Alabama 

Const ruct ion W o r k e r 

Site Pb Conc. 

(mg/kKl 

964 
399 
1200 

PbBijiiii,o 

(Uf:/m 

1.S6 
1.86 
1.86, 

BKSF 
/dLperjiK/d 

0.4 
0.4 
0.4 

IRs 
Wday) 

0.1 
0.1 
0.1 

AFs 
(unitless) 

0:12 
0.12 
0.12 

EFs 
(day/yr) 

119 
119 
119 

AT' 
(day) 

365 
365 
365 

PbB.i,i,,^u,i GSDi,,d^ Rfcuito.wm.i PbBfciĵ o.ss Taiget=10 Mg/dL 
(jijt/dL) (unitless) (unitless) (nj^/dL) Ck)nclusion 

SGRD surface soil 
SGRD subsurface soil 
R(30 

3.4 
2.5 
3.7 

1.94 
1.94 
1.94 

0.9 
0.9 
0.9 

9.0 
6.7 
10.0 

below taigel 
below taiget 

at target 

Indust r ia l W o r k e r 
Site Pb Conc. PbB.,: BKSF 

(jig/ijL) /dLper(ig/d 
IRs AFs EFs AT PbB.j„„,.„„, GSD^.^^ R,«ai™,«„.i VbB^um.K Targpt=10 Mg'dL 

(g/day) (unitless) (day/yr) (day) (jig/dL) (unitless) (unitless) (;ig/dL) Conclusion 

M 

CO SGRD surface soil 
SGRD subsurface soil 
RGO 

964 
399 
1300 

1.86 
1.86 
1,86 

0.4 
0,4 
0.4 

0.05 
0.05 
0.05 

0.12 
0.12 
o:i2 

219 
219 
219 

365 
365 
365 

i 2 
2.4 
3.7 

1.94 
1.94 
1,94 

0,9 
0,9 
0.9 

8.7 
6.5 
10.0 

below target 
below latget 

at target 

> 
c 

CQ 
c 
C/) 

N3 
O 

Gone. - concentration; soil concentration is the arithmedc mean ofthe data set 

PbBjjuno - Baseline blopdiead level - site ^lecific value ftom Talladega County census data 
BKSF -bioldnetic slope factor - model default value 
IR, -. ing,estion rate - model default value for industrial workers; for constructibn workers, twice the model default was used 

AF, - adherence factor - model default 

EF, - e:>q)osure fiequency - model default value for industrial workers; for construction workers, approximately one-half of a year was used 
AT - averaging dme - model default value 
FbB,̂ it̂ o£ntrii - n^an blood lead level - calcsilated value 
GSD -geometric slandard deviation - site-spedfic value from Talladega County census data was used 
Î feiaiAiiatCTiiii - factor that coiiverts blood lead level in mother to blood lead level in fetus - model default 
FbBfe^iosis -mean blood lead level in fetus at 9Sth percendle - calculated value 



Uncertainty is inherent in every step ofthe risk assessment process. Uncertainty is associated with 
the analytical data and creates the potential for either overestimating or underestimating risks to receptors. 
Uncertainty also is a part of the exposure assessment and primarily is associated with the exposure 
scenarios evaluated, the models used, and the exposure parameters used to estimate intake. In the 
baseline human health risk assessment, the industrial scenario is realistic and representative of current and 
likely future land use, whereas the residential land use scenario is unrealistic and unlikely. The models 
and exposure parameters used to estimate risk are fairly conservative because the assumptions used 
represent a reasonable maximum scenario. 

Aspects of the toxicity assessment are uncertain. For example, the conditions under which the 
experimental studies used to derive the toxicity values are conducted are different from typical human 
exposure in an envirormiental setting. In general, the toxicity values tend to be conservative. However, 
toxicity values are not available for some chemicals and may contribute to the underestimation of risk. 
Overall, the uncertainty associated with the risk assessment may result in underestimation or 
overestimation ofthe actual risk by as much as an order of magnitude. 

2.7.2.4 Chemicals of Concern 

Exhibit 2-11 presents the COCs identified at the ALAAP - Area B study areas based on the hiunan 
health risk assessments. 

2.7.3 Ecological Risk Assessment 

The ERA for the ALAAP - Area B study areas identified and evaluated the current and future risk 
to biota exposed under existing conditions to site-related contaminants detected in the surface soil, 
sediment, surface water, and biota (aquatic animals and small mammals) in accordance with EPA 
guidance (EPA 1997). Ecological risks were assessed at 25 study areas (ERAs were not conducted for the 
Stockpiled Soils and the South Georgia Road Dump). The screening-level ecological risk assessment 
(SERA) identified a variety of metals, organics, and explosive-related compounds as chemicals of 
potential ecological concem (COPECs) (i.e., HQs >1 with the conservative SERA assumptions) in the 
surface soil, sediment, and surface water at ALAAP - Area B. Based on the results of the SERA, a 
baseline ecological risk assessment (BERA) was conducted for all of the study areas to further evaluate 
identified COPECs using less conservative exposure and effects assumptions. The BERA identified 
metals and organics as COCs (i.e., HQs >1 with the refined BERA assumptions) for the surface soil, 
sediment, and surface water media. In addition, bioassays were conducted concurrently with the SERA 
and BERA. Findings from these site-specific bioassays were used to provide context to the SERA and 
BERA HQs and also were used to derive thresholds for ecological remedial goal options (ecoRGOs) 
when the observed no-effect concentration was greater than the ecoRGOs based on the published 
no-effect level. A summary ofthe ERA is presented in the sections below. 

2.7.3.1 Screening-level Ecological Risk Assessment 

COPECs were detected in the surface soil and surface water at all ofthe study areas (Exhibits 2-12 
and 2-13 respectively). No COPECs were identified for the sediment at Study Areas 5 and 16 
(Exhibit 2-14). COPECs in the surface soil, surface water, and sediment were evaluated ftirther in the 
BERA. No further evaluation of ecological risk was conducted for sediment at Study Areas 5 and 16, as 
no COPECs were identified in these areas. 

ALAAP - Area B Final ROD 2-32 August 2010 
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Exhibit 2-11. COCs for RME Risks at ALAAP - Area B 
Alabama Army Ammunition Plant, Childersburg, Alabama 

00 
00 

> c 
CO 
c (/> 
N) 
O 

S t u d v .AiL'it 

2 - Smokeless Powder Facility 

3 - Sanitary Landfill and Lead Facility 

4 - Manhattan Projeci Area 

5 - Red Waler Slorage Basin 

6 - Southem TNT Manufacturing Area 

7 - Northern TNT Manufacturing Area 

8 - Acid/Organic Manufacturing Area 

8 - Tesl pits 

soil 

soil 

soil 

soil 

soil 

soil 

i iKliiNlnal 

arsenic 

. benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranlhene 

benzo( k)fluoranihene 

dibenzo(a,h)anlhracene 

indeno( 1,2,3-cd)pyrene 

Ki,-ci'i':iliuii:il 

• ( • • 

arsenic 

benzo(a)anlhracene 

benzo(a)pyrene 

benzo(b)nuoranthene 

dibenzo(a,h)anthracene 

indeno( 1,2,3-cd)pyrene 

l<L'si(k'iitial 

arsenic 

chromiimi, hexavalent 

iron 

manganese 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranlhene 

benzo(k)nuoranthene 

dibenzo(a,h)anlhracene 

2,4-dinitrololuene 

indeno( 1,2,3-cd)pyrene 

arsenic 

iron 

manganese 

lead 

manganese 

2,4,6-lrinitrotoluene 

arsenic 

iron 

lead 

manganese 

nickel 

beiizo(a)anlhracene 

benzo(a)pyrene 

benzo(b)nuoranthene 

dibenzo(a,h)anlhracene 

indeno(l,2,3-cd)pyrene 

antimony 

arsenic 

iron 

; | 7 | (. Di is ini i ' l io i i 1 ; | 7 | Cll iM( 1, 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

^ 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

arsenic 

benzo(a)anihracene 

benzo(a)pyrene 

benzo(b)nuoranlhene 

dibenzo(a,h)anlhracene 

indeno( 1.2,3-cd)pyrene 

lead 

nickel 

iron 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Exhibit 2-11. COCs for RME Risks at ALAAP - Area B 
Alabama Army Ammunition Plant, Childersburg, Alabama (Continued) 

l . : ) i i ( l [.'sL' 

KMtcdl l l lCL' 

9 - Aniline Sludge Basin 

9 - Tar 

9 - Sediments beneath iar 

10 Easl - Tetryl Manufacturing .^ea 

10 Wesl - Tetryl Manufacturing Area 

16 - Flashing Ground 

17 - Propellant Shipping Area 

18 - Blending Tower Area 

19-Lead Facilily 

20 - Rifie Powder Finishing Area 

21 - Red Waler Ditch 

1 l i i ( l i i s ln : i l 1 K a i r:Minii:il 

sediment 

tar 

soil 

soil 

soil 

soil 

soil 

soil 

fish 

manganese 

1 

N-nitrosodiphenylamine 

arsenic 

Aroclor 1254 

U L ' s i ( l i ' i i l i : i l 

iron 

iron 

lead 

N-nilrosodiphenylamine 

iron 

manganese 

lead 

arsenic 

iron 

lead 

benzo(a)anlhracene 

benzo(a)pyrene 

benzo( b)nuoranthene 

dibenzo(a,h)anlhracene 

indeno( 1,2,3-cd Ipyrene 

2,4,6-lrinilrololuene 

arsenic 

iron 

manganese 

arsenic 

. iron 

manganese 

arsenic 

iron 

arsenic 

Aroclor 1254 
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Exhibit 2-11. COCs for RME Risks at ALAAP -A rea B 
Alabama Army Ammunition Plant, Childersburg, Alabama (Continued) 

22 - Demolition Landfill 

25 - Slorage Battery/Demolition Debris 

26 - Crossover Ditch 

27 - Beaver Pond Drainage Sysiem 

Building 6 - Coke Oven 

Transformer Slorage Building and 

Utility Poles 

Underground Storage Tanks 

Gas Station 

Fertilizer and Pesticide Slorage 

Soulh Georgia Road Dump'' 

Tallad<^Ka Creek" 

Coosa River'' 

soil 

soil 

fish 

soil 

soil 

soil 

soil 

soil 

l i K l t i s l r i n I U i ' i - r e : i l H > i K i l l<t .>s i (k- i i t i : i l 

lead 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

' 

arsenic 

chromium, hexavalent 

iron 

lead 

manganese 

benzo(a)anthracene 

benzo(a)pyrene 

ben20(b)nuoranthene 

benzo(g,h,i)perylene 

benzo(k)nuoranlhene 

chrysene 

dibenzo(a,h)anlhracene 

indeno( 1,2,3-cd)pyrene 

iron 

manganese 

mercury 

arsenic 

iron 

manganese 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

iron 

manganese 

iron 

manganese 

lead 

7. -. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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arsenic 

lead 

benzol a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranlhene 

benzo(k)nuoranthene 

dibenzo(a,h)anlhracene 

indeno( 1,2,3-cd)pyrene 

' 
Aroclor 1254 

iron 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
• 

Includes both state and Federal MCLs \ 
Coosa River and Talladega Creek are evaluated as part of a separate groundwater investigation for ALAAP - Area B 
Recreational exposures were not evaluated at South Georgia Road Dump; residential exposures were evaluated for lead by comparison of site concentrations to the screening level 
of 400 mg/kg 



Exhibit 2-12. Summary of Surface Soil COPECs (HQ >1) fpr ALAAP - Screen 
Alabama Army Ammunition Plant, Childersburg, Alabama 

study 
Area 

2 

3 

4 

6 

7 

1 - 9 

Arsenic (2) vegetation 
Arsenic (2) cottontail 
Barium (1) cottontail 
Barium (4) shrew 
Barium (1) woodcock 
Lead (4) vegetation 
Manganese (3) vegetation 
Manganese (1) shrew 
Mercury (1) vegetation 
Vanadium (4) cottontail 
Vanadium (1) woodcock 
Zinc (4) vegetation 
Zinc (1) earthworm 
Zinc (1) shrew 
Acenaphthene (2) 
vegetation 
Benzo(a)pyrene (1) 
cottontail 
Benzo(a)pyrene (9) shrew 
Pyrene (3) vegetation 
Pyrene (3) earthworm 

Arsenic (4) vegetation 
Arsenic (5) cottontail 
Barium (1) cottontail 
Barium (5) shrew 
Barium (1) woodcock 
Cobalt (1) vegetation 
Cobalt (4) cottontail 
Copper (1) earthworm 
Lead (6) vegetation 
Vanadium (5) cottontail 
Vanadium (1) woodcock 

Barium (4) shrew 
Lead (4) earthworm 
Lead (3) cottontail 
Zinc (4) vegetation 
Zinc (1) earthworm 
Zinc (1) shrew 

Lead (1) shrew 
TNT (1) shrew 

Lead (3) shrew 
TNT (1) Shrew 

Range of Hazard Quotients 
10 -99 

Aluminum (32) woodcock 
Arsenic (13) shrew 
Chromium (97) vegetation 
Chromium (20) woodcock 
Lead (26) shrew 
Vanadium (32) vegetation 
Vanadium (41) shrew 
Zinc (22) woodcock 

Aluminum (36) woodcock 
Arsenic (26) shrew 
Lead (42) shrew 
Vanadium (40) vegetation 
Vanadium (52) shrew 

Aluminum (35) 
woodcock 
Lead (36) vegetation 
Zinc (21) woodcock 

Lead (16) woodcock 

Lead (33) woodcock 

100-999 
Aluminum (514) vegetation 
Aluminum (174) cottontail 
Chromium (242) earthworm 
Lead (286) woodcock 

Aluminum (580) vegetation 
Aluminum (197) cottontail 
Cobalt (155) shrew 
Lead (459) woodcock 

Aluminum (559) vegetation 
Aluminum (189) cottontail 
Lead (236) shrew 

None 

None 

>1,000 

Aluminum (1,460) 
shrew . 

Aluminum (1,640) 
shrew 

Aluminum (1,580) 
shrew 
Lead (2,580) 
woodcock 

None 

None 
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Exhibit 2-12. Summary of Surface Soil COPECs (HQ >1) for ALAAP - Screen 
Alabama Army Ammunition Plant, Childersburg, Alabama (Continued) 

study 
Area ^ _ g 

8 

IOE 

low 
16 

Arsenic (2) vegetation 
Arsenic (3) cottontail 
Barium (4) shrew 
Cobalt (1) vegetation 
Cobalt (3) cottontail 
Copper (2) vegetation 
Copper (3) earthworm 
Copper (2) shrew 
Lead (8) vegetation 
Manganese (4) vegetation 
Manganese (2) shrew 
Molybdenum (5) 
vegetation 
Molybdenum (2) 
woodcock 
Nickel (4) cottontail 
Vanadium (5) cottontail 
Vanadium (1) woodcock 
Zinc (6) vegetation 
Zinc (2) earthworm 
Zinc (2) shrew 

Arsenic (2) vegetation 
Arsenic (2) cottontail 
Barium (4) shrew 
Lead (5) shrew 
Manganese (8) vegetation 
Manganese (1) cottontail 
Manganese (4) shrew 
Benzoic acid (2) shrew 

Lead (9) vegetation 

Arsenic (3) vegetation 
Arsenic (3) cottontail 
Barium (2) cottontail 
Barium (7) shrew 
Barium (2) woodcock 
Cadmium (2) earthworm 
Cadmium (1) cottontail 
Cobalt (1) vegetation 
Cobalt (3) cottontail 
Copper (4) cottontail 
Copper (7) woodcock 
Lead (4) earthworm 
Lead (4) cottontail 
Mercury (5) vegetation 
Mercury (1) woodcock 
Nickel (2) vegetation 
Vanadium (5) cottontail 
Vanadium (1) woodcock 
Zinc (4) vegetation 
Zinc (1) Shrew 

Range of Hazard Quotients 

10 -99 

Aluminum (22) woodcock 
Arsenic (15) shrew 
Lead (52) shrew 
Molybdenum (22) shrew 
Nickel (55) earthworm 
Nickel (51) shrew 
Nickel (37) woodcock 
Vanadium (38) vegetation 
Vanadium (49) shrew 
Zinc (31) woodcock 

Arsenic (11) shrew 
Lead (53) woodcock 

Lead (61) shrew 

Aluminum (30) woodcock 
Arsenic (16) shrew 
Cadmium (64) vegetation 
Copper (16) vegetation 
Copper (32) earthworm 
Copper (21) shrew 
Lead (40) vegetation 
Vanadium (39) vegetation 
Vanadium (51) shrew 
Zinc (18) woodcock 

100-999 

Aluminum (350) vegetation 
Aluminum (119) cottontail 
Aluminum (993) shrew 
Cobalt (120) shrew 
Lead (563) woodcock 
Nickel (367) vegetation 

None 

Lead (667) woodcock 

Aluminum (480) vegetation 
Aluminum (163) cottontail 
Cadmium (174) shrew 
Cadmium (188) woodcock 
Cobalt (140) shrew 
Lead (264) shrew 

>1,000 

None 

None 

Aluminum (1,360) 
shrew 
Lead (2,890) 
woodcock 
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Exhibit 2-12. Summary of Surface Soil COPECs (HQ >1) for ALAAP - Screen 
Alabama Army Ammunition Plant, Childersburg, Alabama (Continued) 

Range of Hazard Quotients 

10-99 100-999 >1,000 
17 

18 

19 

20 

22 

25 

Arsenic (5) vegetation 
Arsenic (5) cottontail 
Barium (1) cottontail 
Barium (4) shrew 
Barium (1) woodcock 
Manganese (5) vegetation 
Manganese (2) shrew 

Arsenic (4) vegetation 
Arsenic (5) cottontail 
Lead (3) shrew 
Manganese (4) vegetation 
Manganese (2) shrew 
Vanadium (5) cottontail 
Vanadium (1) woodcock 

Lead (1) vegetation 
Lead (8) shrew 
Zinc (4) woodcock 

Arsenic (2) vegetation 
Arsenic (2) cottontail 
Barium (2) shrew 

Barium (3) vegetation 
Barium (5) cottontail 
Barium (5) woodcock 
Copper (3) cottontail 
Copper (4) woodcock 
Lead (5) earthworm 
Lead (5) cottontail 
Mercury (2) vegetation 
Nickel (3) vegetation 
Zinc (2) cottontail 

Arsenic (2) vegetation 
Arsenic (2) cottontail 
Lead (1) vegetation 
Lead (7) shrew 
Vanadium (5) cottontail 
Vanadium (1) woodcock 
Zinc (5) vegetation 
Zinc (1) earthworm 
Zinc (2) shrew 
Benzoic Acid (1) shrew 

Aluminum (36) woodcock 
Arsenic (28) shrew 

Arsenic (25) shrew 
Chromium (81) vegetation 
Chromium (16) woodcock 
Lead (34) woodcock 
Vanadium (38) vegetation 
Vanadium (50) shrew 

Chromium (22) woodcock 
Lead (89) woodcock 

Aluminum (28) woodcock 
Arsenic (13) shrew 
Chromium (66) vegetation 
Chromium (14) woodcock 

Barium (20) shrew 
Cadmium (24) vegetation 
Cadmium (65) shrew 
Cadmium (70) woodcock 
Chromium (96) vegetation 
Chromium (20) woodcock 
Copper (10) vegetation 
Copper (20) earthworm 
Copper (l4) shrew 
Lead (54) vegetation 
Zinc (86) vegetation 
Zinc (22) earthworm 
Zinc (26) shrew 

Aluminum (34) woodcock 
Arsenic (12) shrew 
Chromium (56) vegetation 
Chromium (11) woodcock 
Lead (74) woodcock 
Vanadium (39) vegetation 
Vanadium (50) shrew 
Zinc (27) woodcock 

Aluminum (580) vegetation 
Aluminum (197) cottontail 

Chromium (202) earthworm 

Chromium (107) vegetation 
Chromium (268) earthworm 

Aluminum (449) vegetation 
Aluminum (152) cottontail 
Chromium (166) earthworm 

Chromium (240) earthworm 
Lead (354) shrew 
Zinc (435) woodcock 

Aluminum (540) vegetation 
Aluminum.(183) cottontail 
Chromium (139) earthworm 

Aluminum (1,640) 
shrew 

None 

None 

Aluminum (1,270) 
shrew 

Lead (3,880) 
woodcock 

Aluminum (1,530) 
shrew 
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Exhibit 2-12. Summary of Surface Soil COPECs (HQ >1) for ALAAP - Screen 
Alabama Army Ammunition Plant, Childersburg, Alabama (Continued) 

study 
Area 

B6 

PO 

PS 

BK 

1 - 9 

Arsenic (2) vegetation 
Arsenic (2) cottontail 
Barium (3) shrew 
Lead (1) vegetation 
Lead (9) shrew 
Zinc (2) vegetation 

None 

Arsenic (2) vegetation 
Arsenic (2) cottontail 
Barium (1) cottontail 
Barium (6) shrew 
Barium (1) woodcock 
Cadmium (2) vegetation 
Cadmium (6) shrew 
Cadmium (7) woodcock 
Chromium (9) woodcock 
Lead (3) vegetation 
Zinc (9) vegetation 
Zinc (2) earthworm 
Zinc (3) shrew 

Lead (3) shrew 
Chromium (7) woodcock 
Zinc (3) woodcock 

Range of Hazard Quotients 

10 -99 

Aluminum (36) woodcock 
Arsenic (13) shrew 
Lead (94) woodcock 
Zinc (11) woodcock 

Aroclor-1254 (31) cottontail 

Aluminum (39) woodcock 
Arsenic (12) shrew 
Chromium (45) vegetation 
Lead (22) shrew 
Zinc (44) woodcock 

Chromium (35) vegetation 
Chromium (88) earthworm 
Lead (29) woodcock 

100-999 

Aluminum (565) vegetation 
Aluminum (192) cottontail 

Aroclor-1254 (594) 
woodcock , 

Aluminum (615) vegetation 
Aluminum (208) cottontail 
Chromium (112) earthworm 
Lead (238) woodcock 

None 

>1,000 

Aluminum (1,600) 
shrew 

Aroclor-1248 
(1,510) cottontail 
Aroclor-1248 
(4,390) shrew 
Aroclor-1254 
(1,010) shrew 

Aluminum (1,740) 
shrew 

None 
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Exhibit 2-13. Summary of Surface Water COPECs (HQ >1) for ALAAP - Screen 
Alabama Army Ammunition Plant, Childersburg, Alabama 

study Range of Hazard Quotients 
Area 1_9 10-99 100-999 >1,000 

9 

16 

21 

26 

27 

CO* 
TA* 
BK 

Copper (1) aquatic biota 
Iron (2) aquatic biota 
Lead (1) aquatic biota 

2,4-DNT (5) mink 
TNT (6) mink 

Aluminum (2) mink 
Arsenic (3) mink 
Iron (5) aquatic biota 
Lead (2) aquatic biota 
Manganese (1) mink 
Carbon disulfide (3) aquatic biota 
Aluminum (1) mink 
Arsenic (2) mink 
Iron (5) aquatic biota 
Manganese (2) mink 
Carbon disulfide (3) aquatic biota 
Iron (6) aquatic biota 
Lead (2) aquatic biota 
2,4-DNT (3) mink 
Manganese (4) mink 
Aluminum (6) aquatic biota 
None 
Aluminum (4) aquatic biota 
Manganese (2) aquatic biota 

None 

Cobalt (47) aquatic biota 
Cobalt (59) mink 
Iron (11) aquatic biota 
Manganese (10) aquatic biota 
Aluminum (25) aquatic biota 
Barium (17) aquatic biota 
Manganese (15) aquatic biota 

Aluminum (15) aquatic biota 
Barium (17) aquatic biota 
Manganese (29) aquatic biota 

Aluminum (14) aquatic biota 
Barium (15) aquatic biota 
Manganese (53) aquatic biota 
TNT (24) mink 

None 
None 
None 

None 

None 

None 

None 

None 

None 
None 
None 

None 

None 

None 

None 

None 

None 
None 
None 

' Coosa River and Talladega Creek are evaluated as part of a separate groundwater investigation for AL/VAP - Area B. 
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Exhibit 2-14. Summary of Sediment Ecological COPECs (HQ >1) for Sediment-dwelling 
Biota at ALAAP - Screen 

Alabama Army Ammunition Plant, Childersburg, Alabama 

study Area 
Range of Hazard Quotients 

1 0 - 9 9 1 0 0 - 9 9 9 >1,000 
5 
9 

16 
21 

26 

27 

CO* 

TA* 

BK 

None 
Chromium (8) 
Lead (4) 
Manganese (4) 
Nickel (8) 
Zinc (4) 
Benzo(g,h,i)perylene(1) 
Benzo(k)fluoranthene (1) 
Chrysene (6) 
ldeno(1,2,3-cd)pyrene(1) 

None 
Arsenic (4) 
Chromium (2) 
Copper (2) 
Lead(1) 
Manganese (6) 
Mercury (1) 
Nickel (1) 
Acetone (6) 
Pyrene (1) 

Arsenic (6) 
Chromium (1) 
Copper (1) 
Lead(1) 
Manganese (3) 
Acetone (4) 
Benzo(k)fluoranthene (1) 

Arsenic (2) 
Chromium (2) 
Lead (2) 
Manganese (4) 
Mercury (2) 
Zinc (5) 
Copper (3) 
Lead(1) 
Mercury (6) 

Arsenic (2) 
Lead (4) 
Manganese (4) 
Arsenic (1) 
Copper (2) 
Lead(1) 
Manganese (2) 
Nickel (1) 
Zinc(1) 
Acetone (3) 
Pyrene (1) 

None 

Arsenic (27) 
Copper (33) 

None 
None 

None 

None 

None 

None 

None 

None 
None 

None 
None 

None 

None 

None 

None 

None 

None 
None 

None 
None 

None 

None 

None 

None 

None 

*Coosa River and Talladega Creek are evaluated as part of a separate groundwater investigation for ALAAP - Area B. 
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2.7.3.2 BERA Problem Formulation 

COPECs that were identified in the SERA were fiirther evaluated in the BERA. The BERA 
evaluated exposures to both terrestrial and aquatic receptors. Exhibit 2-15 provides information about the 
exposure routes. The problem formulation was the same between the SERA and BERA. The terrestrial 
receptors were immobile, soil dwelling organisms (vegetation and earthworms) and mobile, nonsoil 
dwelling organisms (shrews, rabbits, woodcocks, deer, foxes, and hawks). The aquatic receptors were 
rooted and floating vegetation, crayfish, fish, heron, and mink. Because there were no pathways for air or 
groundwater, no ecological risk calculations were made for these media. As shown in the CSM, 
ecological receptors at ALAAP are exposed to potentially hazardous chemicals in soil, surface water, 
sediment, or food over several pathways (Exhibit 2-5). The exhibit shows the exposure pathways for 
terrestrial and aquatic receptors. 

2.7.3.3 BERA Study Design and Data Quality Objectives 

In addition to surface soil, surface water, and sediment data, the BERA used site-specific biological 
data, including bioassays, tissue concentrations, and field-observed effects. For bioassays, soil sainples 
were used for earthworm growth and mortality and plant germination, sediment samples were used for 
sediment-dweller growth and mortality, and surface water samples were used for water-flea growth and 
mortality. Bioassay results were used directly to help confirm ecological risk and especially to establish 
ecological RGOs for soil dweUing and sediment dwelling receptors. Tissue concentrations and field-
observed effects supported or provided contexts and numbers for the ERA. 

2.7.3.4 BERA Risk Characterization 

The re-evaluation of COPECs identified in the SERA for the ALAAP - Area B study areas 
identified the potential for adverse effects to ecological receptors at 17 of the 18 study areas from COCs 
in the surface soil, 6 of 8 study areas from COCs in the sediment, and all of the study areas from COCs in 
the surface water. The re-evaluation eliminated the surface soil COPECs at Study Area 19 and the 
sediment COPECs at Study Areas 5 and 16. The re-evaluation of COPECs was based on measured site 
and RfCs, site-specific information on exposure pathways, published toxicity benchmarks, and modeled 
and predicted exposure to wildlife receptors, which was similar to the site-specific prey tissue 
concentrations. 

For soil, the ecoCOCs consisted of 14 metals and 2 organics (PCBs). The highest risk quotients 
(quotients exceeding 100) were associated with aluniinum and lead at a few study areas. There is Uttle or 
no risk at Study Areas 6, 7, and 10. In sediment, the ecoCOCs consisted of eight metals and six organics. 
For sediment, the highest HQs (i.e., between 10 and 99) were associated with arsenic and copper at Study 
Area 9. In surface water, the ecoCOCs consisted of seven metals and one organic chemical. The highest 
HQs (i.e., between 10 and 99) were associated with the metals aluminum, barium, cobalt, and manganese 
at Smdy Areas 16, 21, 26, and 27. 

Based on the results ofthe ERA, further evaluation in an FS was recommended from an ecological 
perspective for 12 surface soil study areas (Study Areas 2, 3, 4, 8 [Manufacturing Area], 10, 16, 17, 18, 
20, 25, Coke Oven, and the Fertilizer and Pesticide Storage Building), 4 sediment study areas (Study 
Areas 9 [surface sediments], 21, 26, and 27), and 5 surface water study areas (Study Areas 9, 16, 21, 26, 
and 27). The FS focused on BERA COCs with HQs greater than or equal to 10. As a result ofthe ERA, 
no further evaluation was recommended for nine soil study areas (Study Areas 6, 7, 8, 19, 22, Downed 
Utility Poles, Transformer Storage Buildmg, USTs, and the Gas Station), and four sediment study areas 
(Study Areas 5, 9 [tar area], 9 [sediments below tar], and 16). These sites were recommended for NFA as 
the sites were remediated, no COCs were present with HQs above 10, bioassay data supported the 
absence of adverse ecological effects, or the area was being evaluated as part of a separate groundwater 
investigation. 
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Exhibit 2-15. Exposure Routes 
Alabama Army Ammunition Plant, Childersburg, Alabama 

TERRESTRIAL UNITS EXPOSURE ROUTE 

Exposure Unit 

2 - Smokeless Powder Facility 
3 - Sanitary Landfill and Lead Facility 
4 - Manhattan Project Area 
6 - Southern TNT Manufacturing Area 
7 - Northern TNT Manufacturing Area 
8 - Acid/Organic Manufacturing Area 
IOE - Tetryl Manufacturing Area-East 
1 6 - Flashing Ground 
17 - Propellant Shipping Area 
18 - Blending Tower Area 
1 9 - L e a d Facility 
20 - Rifle Powder Finishing Area 
22 - Demolition Landfill 
25 - Storage Battery/Demolition Debris 
B6 - Building 6 - Coke Oven 
PO - Downed Utility Poles 
PS - Fertilizer and Pesticide Storage Area 
Background in northeast part of Area A 

Receptor Class 
Direct eontac t Ingest ion ' Ingest ion of Plants ' " f c t i o n of 

An imals 

Terrestrial Vegetation 

Soil-dwelling Invertebrates 

Herbivorous Animals 

Insectivorous Mammals and Birds 

Top Predators 

AQUATIC UNITS 

Exposure Unit Receptor Class 

EXPOSURE ROUTE 

Sediment and Surface Water 

Direct Contact Ingest ion Ingest ion of Plants ' " ^ a r ^ 

5 - Red Water Storage Basin 
9 - Aniline Sludge Basin 
16-Flashing Ground 
21 - Red Water Ditch 
26 - Crossover Ditch 
27 - Beaver Pond Drainage System 
Talladega Creek 
Background (Fanning Creek) 
Background (Talladega Creek) 

• ' 

Aquatic Vegetation 

Sediment-dwelling Invertebrates 

Aquatic Animals 

Piscivorous Predators 

— 

• 

• 

— 

— 

• 

• 

— 

— 

— 

• 

— 

— 

— 

• 

• 

Pathway evaluated quantitatively 
Pathway not evaluated or evaluated qualitatively 



2.7.3.5 Chemicals of Concern 

Exhibits 2-16 through 2-18 present the COCs identified at the ALAAP - Area B shidy areas based 
on ERAs. 

2.7.4 Weight-of-Evidence Summary 

The weight-of-evidence evaluation was used to help risk managers determine the appropriate 
human health and ecoCOCs for further evaluation in the FS. The weight-of-evidence used the results of 
the human health and ecological risk assessments, as well as relevant nature and extent information, to 
select the COCs that were evaluated further in the FS. Media included in the weight-of-evidence 
evaluation were soil, surface water, sediment, and fish tissue. Each COC at every study area in soil, 
surface water, sediment, and fish tissue was evaluated in the weight-of-evidence screening using the 
following eight criteria: 

• Known History of Use—If process knowledge confirms that the chemical was used or is 
associated with use (e.g., PAHs from the controlled buming program) at a study area, the 
chemical was retained for fiarther analysis; otherwise, it was eliminated. 

• Frequency of Detection—If the chemical was detected in at least 5 percent of the samples 
collected from the study area, the chemical was retained for further analysis; otherwise, it was 
eliminated. There must be a minimum of 21 samples to fulfill this criterion. 

• Comparison with Background—If an inorganic chemical exceeded background, the chemical 
was retained for further analysis; otherwise, it was eliminated. 

• Confidence in Toxicity Data—Screening based on confidence in toxicity data was conducted 
separately for human health and ecological chemicals because different toxicity data are used to 
assess adverse health effects for humans than those used for ecological species. If the 
confidence in the toxicity data used to assess risk was high (e.g., EPA-approved toxicity value), 
the chemical was retained for fiirther analysis; otherwise, it was eliminated. 

• Confidence in Ecological Exposure Data—If there was high confidence in the ecological 
exposure data, the chemical was retained for further analysis; otherwise, it was eliminated. 

• Significance of Magnitude of Risk—If the magnitude of risk was high (e.g., reasonable 
maximum [upper-bound] and central tendency [more likely] exposures both exceeded targets), 
the chemical was retained for further analysis; otherwise, it was eliminated. 

• Ground-truthing Evidence of Adverse Impacts—If there is direct and indirect evidence of 
ecological stresses in the study area (e.g., chlorotic or stunted vegetation, areas devoid of 
vegetation, low or no observed wildlife, and simple functional ecological system), the chemical 
was retained for further analysis; otherwise, it was eliminated. This criterion does not apply to 
human health-based COCs. 

• Habitat Availability with Likely Future Land Use—If vegetation to support wildlife species 
will remain in abundance, the chemical was retained for further analysis; otherwise, it was 
eliminated. This criterion does not apply to human health-based COCs. 

Exhibit 2-19 summarizes the COCs retained at each study area following the weight-of-evidence 
assessment. 

Several study areas were eliminated from further evaluation in the FS through the weight-of 
evidence screening. They include Study Areas 9, IOE, 20, 25, 27, Fertilizer and Pesticide Storage, and 
the USTs. 

ALAAP - Area B Final ROD 2-44 August 2010 



Exhibit 2-16. Summary of Surface Soil COCs (HQ >1) for ALAAP - Baseline 
Alabama Army Ammunition Plant, Childersburg, Alabama 

Range of Hazard Quotients 

1 0 - 9 9 1 0 0 - 9 9 9 >1,000 

2 

3 

4 

6 

7 

8 

IOE 

10W 

16 

Aluminum (3) woodcock 
Arsenic (2) vegetation 
Barium (4) woodcock 
Lead (1) vegetation 
Manganese (2) vegetation 
Vanadium (2) shrew 
Zinc (2) vegetation 

Arsenic (4) vegetation 
Arsenic (1) cottontail 
Arsenic (2) shrew 
Cobalt (1) vegetation 
Lead (4) vegetation 
Lead (1) shrew 
Lead (3) woodcock 
Vanadium (2) shrew 

Lead (3) shrew 
Lead (3) woodcock 
Zinc (2) vegetation 

Lead (2) woodcock 

Lead (2) woodcock 

Aluminum (2) woodcock 
Arsenic (2) vegetation 
Barium (4) woodcock 
Lead (3) vegetation 
Manganese (3) vegetation 
Molybdenum (3) 
vegetation 
Nickel (5) earthworm 
Nickel (1) shrew 
Nickel (2) woodcock 
Vanadium (2) shrew 
Zinc (2) vegetation 

Barium (2) woodcock 
Lead (3) woodcock 
Manganese (4) vegetation 

Lead (5) vegetation 
Lead (2) shrew 

Arsenic (3) vegetation 
Arsenic (1) shrew 
Barium (1) woodcock 
Cadmium (2) earthworm 
Cadmium (8) shrew 
Cadmium (2) woodcock 
Copper (8) vegetation 
Copper (2) cottontail 

Aluminum (34) cottontail 
Aluminum (96) shrew 
Chromium (36) vegetation 
Lead (11) woodcock 
Vanadium (27) vegetation 

Vanadium (34) vegetation 

Aluminum (16) cottontail 
Lead (10) vegetation 

None 

None 

Aluminum (27) cottontail 
Aluminum (77) shrew 
Lead (21) woodcock 
Nickel (34) vegetation 
Vanadium (32) vegetation 

None 

Lead (31) woodcock 

Aluminum (27) cottontail 
Aluminum (77) shrew 
Cadmium (64) vegetation 
Copper (16) earthworm 
Lead (54) vegetation 
Lead (17) shrew 
Lead (78) woodcock 
Vanadium (25) vegetation 

Aluminum (391) vegetation 

None 

Aluminum (434) vegetation 
Aluminum (107) shrew 

None 

None 

Aluminum (313) vegetation 

None 

None 

Aluminum (316) vegetation 

None 

None 

None 

None 

None 

None 

None 

None 

None 
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Exhibit 2-16. Summary of Surface Soil COCs (HQ >1) for ALAAP - Baseline 
Alabama Army Ammunition Plant, Childersburg, Alabama (Continued) 

Range of Hazard Quotients 

1 0 - 9 9 1 0 0 - 9 9 9 >1,000 

16 
(cont.) 

17 

18 

19 

20 

22 

25 

B6 

PO 

PS 

BK 

Copper (3) shrew 
Lead (5) earthworm 
Mercury (5) vegetation 
Nickel (1) vegetation 
Vanadium (2) shrew 
Zinc (3) vegetation 

Aluminum (3) woodcock 
Arsenic (5) vegetation 
Arsenic (1) cottontail 
Arsenic (2) shrew 
Barium (5) woodcock 
Manganese (3) vegetation 

Arsenic (1) vegetation 
Manganese (2) vegetation 
Vanadium (1) shrew 

None 

Aluminum (1) woodcock 
Arsenic (1) vegetation 
Barium (1) woodcock 

Lead (3) earthworm 
Lead (8) shrew 
Lead (4) woodcock 
Mercury (2) vegetation 
Nickel (2) vegetation 
Zinc (3) shrew 

Arsenic (2) vegetation 
Vanadium (2) shrew 
Zinc (3) vegetation 

Aluminum (1) cottontail 
Arsenic (2) vegetation 
Lead (1) vegetation 
Zinc (2) vegetation 

Aroclor-1248 (3) shrew 
Aroclor-1254 (4) shrew 

Aluminum (2) cottontail 
Arsenic (1) vegetation 
Cadmium (1) vegetation 
Lead (2) vegetation 
Zinc (5) vegetation 
Zinc (1) earthworm 

Lead (3) woodcock 

None 

L 

Aluminum (35) cottontail 

Chromium (32) vegetation 
Chromium (79) earthworm 
Vanadium (23) vegetation 

None 

Aluminum (30) cottontail 
Aluminum (87) shrew 
Chromium (40) vegetation 

Lead (26) vegetation 
Zinc (11) earthworm 

Chromium (45) vegetation 
Vanadium (28) vegetation 

Aluminum (25) shrew 

None 

Aluminum (47) shrew 
Chromium (26) vegetation 
Chromium (65) earthworm 

Chromium (27) vegetation 
Chromium (67) earthworm 

None 

Aluminum (410) vegetation 
Aluminum (101) shrew 

None 

None 

Aluminum (352) vegetation 
Chromium (100) earthworm 

None 

Chromium (114) earthworm 

Aluminum (512) vegetation 

None 

Aluminum (488) vegetation 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 
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Exhibit 2-17. Summary of Sediment COCs (HQ >1) for ALAAP - Baseline 
Alabama Army Ammunition Plant, Childersburg, Alabama 

study Area 
Range of Hazard Quotients 

10-99 100-999 >1,000 
5 
9 

16 
21 

26 

27 

CO* 
TA* 

BK 

None 
Chromium (4) 
Lead (3) 
Manganese (2) 
Nickel (5) 
Zinc (2) 
Benzo(g,h,i)perylene (2) 
Benzo(k)fluoranthene (2) 
Chrysene (2) 
ldeno(1,2,3-cd)pyrene (1) 
None 
Arsenic (3) 
Chromium (2) 
Copper (2) 
Lead(1) 
Manganese (4) 
Acetone (5) 
Pyrene (1) 
Arsenic (5) 
Chromium (1) 
Manganese (2) 
Acetone (4) 
Arsenic (2) 
Chromium (1) 
Lead(1) 
Manganese (3) 
Zinc (2) 
Mercury 
Arsenic (2) 
Lead(1) 
Manganese (2) 
Arsenic (1) 
Copper (1) 
Manganese(2) 
Acetone (3) 

None 
Arsenic (15) 
Copper (17) 

None 
None 

None 

None 

None 
None 

None 

None 
None 

None 
None 

None 

None 

None 
None 

None 

None 
None 

None 
None 

None 

None 

None 
None 

None 

Coosa River and Talladega Creek are evaluated as part of a separate groundwater investigation for 
ALAAP - Area B. 
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Exhibit 2-18. Summary of Surface Water COCs (HQ >1) for ALAAP - Baseline 
Alabama Army Ammunition Plant, Childersburg, Alabama 

study Area 
Range of Hazard Quotients 

1 0 - 9 9 1 0 0 - 9 9 9 >1,000 

9 

16 

21 

26 

27 

CO* 

TA* 

BK 

Copper (1) aquatic biota 
Iron (2) aquatic biota 
Lead (1) aquatic biota 

None 

Iron (3) aquatic biota 
Carbon disulfide (1) aquatic biota 

Aluminum (5) aquatic biota 
Iron (3) aquatic biota 

Aluminum (3) aquatic biota 
Iron (2) aquatic biota 

Aluminum (4) aquatic biota 

None 

Aluminum (2) aquatic biota 
Manganese (1) aquatic biota 

None 

Cobalt (47) aquatic biota 
Iron (11) aquatic biota 
Manganese (10) aquatic biota 

Aluminum (15) aquatic biota 
Barium (14) aquatic biota 
Manganese (10) aquatic biota 

Barium (13) aquatic biota 
Manganese (10) aquatic biota 

Barium (11) aquatic biota 
Manganese (11) aquatic biota 

None 

None 

None 

None 

None 

None 

None 

None 

. None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Coosa River and Talladega Creek are evaluated as part of a separate groundwater investigation for 
ALAAP - Area B. 
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Exhibit 2-19. Chemicals of Concern Following Weight-of-Evidence Assessment 
Alabama Army Ammunition Plant, Childersburg, Alabama 

study Area 
Potential Risk 

Receptors 
Chemicals of Concern 

Surface Soil Subsurface Soil 

2 

3 

4 

7 

8 

10W 

16 

17 

18 

19 

21 

22 

26 

CERFA Study Area 

EBS Study Area 

Smokeless Powder Facility 

Sanitary Landfill and Lead 
Facility 

Manhattan Project Area 

Northem TNT Manufacturing 
Area 

Acid/Organic 
Manufacturing Area 

Tetryl Manufacturing Area 

Flashing Ground 

Propellant Shipping Area 

Blending Tower Area 

Lead Facility 

Red Water Ditch 

Demolition Landflll 

Crossover Ditch 

Building 6 - Coke Oven 

South Georgia Road Dump Site 

Current/ 
Future Industrial 

Future Residential 

Future 
Constmction 

Future Residential 

Future Residential 

Future Residential 

Future Residential 

Future Residential 

Future Residential 

Ecological 

Future Residential 

Future Residential 

Future Residential 

Future Residential 

All 

Future Residential 

Future Residential 

Future Residential 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Dibenzo(a,h)anth racene 
lndeno(1,2,3-cd)pyrene 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 

Arsenic 

Lead 

NA 

Arsenic 
Nickel 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anth racene 
lndeno(1,2,3-cd)pyrene 

Lead 

Arsenic 
Lead 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 

Cadmium 
Copper 

Arsenic 

Arsenic 

NA 

NA 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
2,4-Dinitrotoluene 

Benzo(a)pyrene 

NA 

Lead 

2,4,6-Trinitrotoluene 

Arsenic 
Antimony 
Lead 

NA 

Lead 
2,4,6-Trinitrotoluene 

NA 

Arsenic 

NA 

Arsenic 

Arsenic and Aroclor 1254 (fish tissue) 

Landfill capped 

Mercury (fish tissue) 

NA 

Lead 

Arsenic 

Lead 

NA - Not Applicable 
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2.7.5 Basis for Action 

The response actions selected in this ROD are necessary to protect the public health or welfare or 
the environment from actual or threatened releases ofhazardous substances into the environment. 

2.8 REMEDIAL ACTION OBJECTIVES AND ASSESSMENT OF ARARs 

This section describes the remedial action objectives for the sites in this ROD. In addition, this 
section discusses the chemical-, location-, and action-specific ARARs for ALAAP - Area B. 

2.8.1 Remedial Action Objectives 

The remedial action objectives (RAOs) for protecting human receptors will consider both the 
constituent concentrations and the exposure routes because protectiveness may be achieved by reducing 
exposure as well as by reducing constituent concentrations. The RAOs also will ensure that the planned 
remedial altematives do not affect the local environment significantly because the use of construction 
equipment can damage sensitive ecosystems. The RAOs for the FS are to: 

• Cost effectively reduce the toxicity, mobility, and/or volume of study area chemicals in a timely 
manner to levels that are protective of human health and the environment 

• Minimize exposure risks (i.e., ingestion, inhalation, and dermal pathways) posed to human 
health and the environment through treatment of contaminated media or by providing an 
adequate physical barrier between the contaminated media and the receptor 

• Restore each study area to a condition that is consistent with fiiture land use requirements. 

2.8.2 Applicable or Relevant and Appropriate Requirements 

The identification and evaluation of ARARs is an integral part ofthe FS process in complying with 
CERCLA and SARA. This section discusses the available Federal and state chemical-, location-, and 
action-specific ARARs. 

Part 121 of CERCLA specifies that remedial actions for cleanup of hazardous substances must 
comply with requirements or standards under Federal or more stringent state environmental laws that are 
applicable or relevant and appropriate to the hazardous substances or circumstances at a site. Protection 
of human health and the environment is addressed by implementing ARARs. In addition, Army 
Regulations (ARs) 200-1 and 200-2 prescribe Department of the Army (DA) policies, procedures, and 
responsibilities to protect, preserve, and restore the quality ofthe environment. ARs 200-1 and 200-2 
incorporate all ofthe applicable statutory and regulatory requirements in various environmental programs. 

The selection of ARARs is dependent on the hazardous substances at a site, the physical site 
characteristics and geographic location, and the actions selected as a remedy, and are addressed by 
chemical-, location-, and action-specific ARARs, respectively (EPA 1988). The remedial actions 
developed as part of the FS were analyzed for compliance with Federal and State of Alabama 
environmental regulations. The remedial action process involves the initial identification of potential 
requirements and the evaluation of the potential requirements for applicability or relevance and 
appropriateness. 

2.8.2.1 Chemical-specific ARARs 

Chemical-specific ARARs are selected to set protective remediation levels for the COCs. These 
requirements include chemical-specific health- or risk-based concentration limits or discharge limitations 
in various environmental media for specific hazardous substances, pollutants, or contaminants. These 
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requirements generally establish protective cleanup levels for COCs in the designated media or a safe 
level discharge that may be established when considering a specific remedial activity. Whether potential 
chemical-specific ARARs are used toward establishing cleanup levels for the site will depend on their 
applicability to the chosen remedial action altemative. The chemicals identified in soil as COCs at 
ALAAP - Area B included metals, nitroaromatic explosives, and PAHs. Chemical-specific ARARs that 
pertain to the preferred remedies are addressed in Section 2.12.4. 

2.8.2.2 Location-specific ARARs 

Location-specific ARARs set restrictions on the concentrations of hazardous substances or on the 
conduct of remedial activities based on the physical characteristics of the site or its immediate 
surroundings. In determining the use of location-specific ARARs for selection of remedial actions at 
CERCLA sites, the jurisdictional prerequisites of each regulation must be investigated. Basic definitions 
and exemptions are analyzed on a site-specific basis to confirm the correct applicability of the 
requirements. Federal and state location-specific ARARs that pertain to these specific physical 
characteristics for the preferred remedies are addressed in Section 2.12.4. 

2.8.2.3 Action-specific ARARs 

Action-specific ARARs are technology-based requirements that set controls or restrictions on the 
design, implementation, and performance levels of remedial activities related to the management of 
hazardous substances, pollutants, or containinants. These requirements are triggered by the remedial 
altematives selected to clean up the waste and are independent of specific chemicals at a site. Federal and 
State action-specific ARARs that apply to the preferred altematives are presented in Section 2.12.4. 

2.9 DESCRIPTION OF ALTERNATIVES 

The FS (SAIC 2008) identifies and analyzes several possible remedial actions. This section 
presents a description ofthe three altematives considered for Study Areas 3, 4, 16, 17, 18, 19, and the 
Building 6 - Coke Oven and the six altematives considered for Study Area 2. 

In addition, although remedial altematives were not developed in the FS for Study Areas 7, 8, lOW, 
21, 22, 26, and the South Georgia Road Dump based on the assumption that further action would not be 
required for the future industrial use at these study areas or because the landfill has been capped 
(Study Area 22), it has since been determined by the Army, EPA, and ADEM that study areas that do not 
meet the unrestricted use criteria (including the capped landfill) will require LUCs. To address this 
requirement, a remedial altemative evaluation was included in the FS for Study Areas, 7, 8, lOW, 21, 22, 
26, and the South Georgia Road Dump. 

2.9.1 Alternatives for Study Areas 3, 4, 16, 17, 18, 19, and the Building 6 - Coke Oven 

Although no COCs were identified for future industrial and constmction receptors, LUCs still 
would be required for these study areas because the COCs would remain in soil at concentrations 
exceeding the residential RGOs. Therefore, three altematives satisfying the RAOs were developed for 
these study areas, including an altemative involving LUCs to prohibit the residential use of the property. 
An unrestricted use altemative (excavation and offsite disposal) also was developed to comply with DOD 
policy. The proposed altematives evaluated include: 

• Alternative I - No Action—The NCP requires this altemative to be evaluated. 

• Alternative 2 - Limited Actions—This altemative involves the use of LUCs, enforceable use 
restrictions, administrative controls, and inspections. These actions are proposed to protect 
human receptors from contact with elevated concentrations of COCs in soil. The LUCs would 
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focus on restricting land use for residential purposes and would become an integral part ofthe 
city of Childersburg LRA master plan. 

• Alternative 3 - Excavation and Offsite Disposal—This unrestricted use altemative involves 
the excavation of soil containing COCs above the residential RGOs and the offsite disposal of 
the soil in a secure landfill, such as a RCRA Subtitle D landfill (assuming the soil is 
nonhazardous). Confirmation samples would be required to characterize the soil prior to 

- disposal, and clean backfill would be necessary to restore the study area. Under this 
altemative, no long-term effects would occur because the chemicals would be removed. 

2.9.2 Alternatives for Study Area 2 

Another set of altematives was developed for Study Area 2 because the baseline risk assessment 
and weight-of-evidence analysis, identified the following COCs for current/future industrial, future 
constmcfion, and fiiture residential receptors: arsenic, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, and 
2,4-DNT. No COCs were identified for ecological receptors at this study area. The altematives evaluated 
for Study Area 2 include: 

• Alternative 1 - N o Action—The NCP requires this alteraative to be evaluated. 

• Alternative 2 - Limited Actions—This altemative involves the use of LUCs, including 
administrative restrictions, engineering controls, inspections, and maintenance. These 
measures are proposed to protect human receptors from contact with elevated concentrations of 
arsenic and PAHs in soil. The LUCs would focus on restricting land use for residential 
purposes and would become an integral part of the city of Childersburg LRA master plan. In 
addition, a soil barrier would be installed to prevent human receptors from being exposed to the 
PAHs in soil. 

« 
• Alternative 3 - In Situ Solidification/Stabilization—This altemative involves stabilizing and 

solidifying contaminated soil to reduce the mobility of the chemicals. Topsoil and vegetative 
cover may be installed on top of the solidified/stabilized surface. Altematively, the treated 
surface could be paved. Since waste is being left in place, LUCs would be required with this 
altemative. Inspections also would be required to monitor the integrity of stabilized soil. 
Administrative controls would be required to restrict activities that involve excavation at the 
study area. In addition, a treatability study would be required to determine the appropriate 
solidification and/or stabilization reagents prior to full-scale implementation. The long-term 
effectiveness of this altemative will depend on the durability and chemical stability of the 
treatment reagent. For example, infiltrating rain may locally increase soil or groundwater 
alkalinity, thereby reducing the stabilization associated with certain chemical species. 

• Alternative 4 - Excavation, High-temperature Thermal Desorption, and Onsite Disposal— 
This altemative involves the excavation of soil containing PAHs above the 
industrial/constmction RGOs and treatment through an engineered, onsite remedial action that 
involves high-temperature thermal desorption (HTTD). Soil preparation would be required 
prior to treatment and might include screening and/or cmshing of coarse solids with separation 
and subsequent offsite disposal of material too large to treat. The PAH contamination in soil 
would be removed using a thermal desorption process. Treatment of the off-gas from the 
process would be required to remove particulates and chemicals. Particulates would be 
removed using conventional particulate removal equipment. Chemicals would be destroyed in 
a secondary combustion chamber or a catalytic oxidizer. Upon completion of the thermal 
desorption process, onsite reuse of the treated soil as backfill may be implemented after pH 
adjustment and addition of fertilizers. Otherwise, clean backfill would be required to restore 
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the study area. A treatability study would be required prior to fiill-scale implementation ofthis 
technology. Since COCs would remain in soil at concentrations exceeding the residential 
RGOs, LUCs would be required to prohibit the residential use of the property. 

• Alternative 5 - Excavation and Offsite Disposal with LUCs—This altemative involves the 
excavafion of soil containing PAHs above the industrial/constmction RGOs and offsite disposal 
of the soil in a secure landfill, such as a RCRA Subtitle D landfill (assuming the soil is 
nonhazardous). Confirmation samples would be required to confirm that contaminant 
concentrafions were not present above the RGOs. In addition, samples would be collected to 
characterize the soil prior to disposal, and clean backfill would be necessary to restore the study 
area. Since COCs would remain in soil at concentrafions exceeding the residenfial RGOs, 
LUCs would be required to prohibit the residenfial use ofthe property. 

• Alternative 6 - Excavation and Offsite Disposal Without LUCs—This unrestricted use 
altemative involves the excavation of soil containing PAH concentrations above the residential 
RGOs and offsite disposal of the soil in a secure landfill, such as a RCRA Subtitle D landfill 
(assuming the soil is nonhazardous). Confirmation samples would be required to confirm that 
contaminant concentrations were not present above the RGOs. In addition, samples would be 
collected to characterize the soil prior to disposal, and clean backfill would be necessary to 
restore the study area. Under this altemative, there would be no long-term effects because the 
chemicals would be removed. 

2.9.3 Alternatives for Study Areas 7, 8, 10W, 21, 22, 26, and the South Georgia Road 
Dump 

These study areas were retained for further evaluation because risks remain for the fiiture 
unrestricted use of the study areas. TNT was identified as the residential COC in soil at Study Area 7. 
Arsenic, antimony, lead, nickel, and PAHs were idenfified as residential COCs in soil at Study Area 8. 
Lead was identified as the residenfial COC in soil at Study Area lOW and the South Georgia Road Dump. 
Arsenic and Aroclor 1254 were identified as the residential COCs at Study Area 21 and mercury was 
identified as the residential COC at Study Area 26 based on consumption of fish tissue. The altematives 
evaluated for the study areas include: 

• Alternative I - N o Action—The NCP requires this altemative to be evaluated. 

• Alternative 2 - Limited Actions—This altemative involves the use of LUCs, including 
administrative restrictions, engineering controls, inspections, and maintenance. These 
measures are proposed to protect hypothetical residents from contact with residenfial COCs. 
The LUCs would focus on restricting residential land use of the study areas and signs to wam 
against consumption of fish tissue. The LUCs would become an integral part of the city of 
Childersburg master plan. 

2.10 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

Nine criteria were used to evaluate the different remediation altematives individually and against 
each other in order to select a remedy. The nine criteria include: overall protectiveness of human health 
and the environment; compliance with ARARs; long-term effectiveness and permanence; reduction of 
toxicity, mobility, or volume of chemicals through treatment; short-term effectiveness; implementabihty; 
cost; regulatory agency acceptance; and community acceptance. Regulatory and community acceptarice 
are discussed in Section 3. 
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2.10.1 Comparison of Alternatives for Study Areas 3, 4, 16, 17,18, 19, andthe 
Building 6 - Coke Oven 

COCs were identified and remedial altemafives were identified, screened, and evaluated 
individually against nine criteria for the protection of future residential receptors at Study Areas 3 
(arsenic), 4 (lead), 16 (arsenic, lead, PAHs, and TNT), 17 (arsenic), 18 (arsenic), 19 (lead), and the 
Building 6 - Coke Oven (arsenic). No COCs were identified for other human receptors and ecological 
receptors at these study areas, except for ecological risks to cadmium and copper in surface soil at Shidy 
Area 16 where the ecological resource condifions do not warrant the development of remedial altematives 
to protect these ecological resources. The comparative analysis of remedial altemative to address COCs 
at Study Areas 3, 4, 16, 17, 18, 19, and the Building 6 - Coke Oven is presented in the following sections. 
Regulatory and community acceptance are discussed in Secfion 3. 

2.10.1.1 Overall Protection of Human Health and the Environment 

The excavation and offsite disposal altemative includes placing the contaminated soil in a regulated 
disposal facility. This action would provide overall protection of human health and the environment 
onsite; however, a failure in the offsite landfill containment controls might pose risks to human health and 
the environment surroimding the landfill. 

The limited actions altemative provides adequate protection of human health and the environment 
by minimizing exposure to the contaminated soil through the use of LUCs at each study area. The LUCs 
would prohibit future residential use ofthe study areas. 

The no action altemative does not include any actions and, consequently, is not expected to provide 
protection ofhuman health and the environment against potential exposure to contaminated soil. 

2.10.1.2 Compliance with Applicable or Relevant and Appropriate Requirements 

The limited actions and offsite disposal altematives would meet the action- and location-specific 
ARARs. For the excavation and offsite disposal altemative, a temporary silt fence would be installed 
around the soil excavation and staging areas to prevent soil erosion and mnoff In addition, dust control 
measures would be implemented during soil excavation and transportation to comply with air pollution 
control requirements. 

The ARARs are not applicable for the no action altemative because no remedial action would be 
implemented at the study areas. 

2.10.1.3 Long-term Effectiveness and Permanence 

The offsite disposal altemative provides long-term effectiveness and permanence at each study area 
because the contaminated soil would be excavated and removed. At the completion of this altemative, the 
residual concentrafions of COCs in soil would be below residenfial RGOs. Therefore, no reuse 
restrictions would be placed on the ftiture use of the study areas and no long-term monitoring 
(i.e., inspections) ofthe study areas would be required (i.e., residential reuse is an option). However, the 
long-term effectiveness and permanence offsite would depend on the containment controls of the offsite 
landflll facility. 

The limited actions altemafive will be effecfive because the LUCs will prohibit residential reuse. 
However, the effectiveness and permanence in the long term are less certain than the offsite disposal 
altemative. Although the residential pathway exposure to COCs in soil is eliminated by the limited 
actions altemative, the magnitude of the risk is not changed in the unlikely event that the LUCs are 
violated. 
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The no action altemative does not include any actions and, consequently, does not provide long-
term effectiveness and permanence. 

t 

2.10.1.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

Although the contaminated soil would be removed ftom the study areas, there would be no 
reduction in toxicity, mobility, or volume of chemicals if the soil were disposed of in an offsite landfill 
without treatment. 

The no acfion and limited actions altemafives would have no effect on the toxicity, mobility, or 
volume of chemicals because no treatment is involved with these altematives. 

2.10.1.5 Short-term Effectiveness 

The no action altemative presents no additional risk to the community, environment, or site workers 
during its implementation because no actions are associated with this altemative. Since only very minor 
site disturbance is expected during the implementation of the limited actions altemative, there would be 
minimal short-term risk to the site workers and the community. Neither of these altemafives would be 
effective in reducing the chemical concentrations within the study areas. 

The offsite disposal altemative poses a moderate risk to the community due to the transportation of 
contaminated soil on public roads. Proper soil handling techniques would be implemented to prevent or 
minimize adverse environmental impacts during the implementation of this altemative. All of the 
altematives could be implemented in less than 1 year for each study area. 

2.10.1.6 Implementability 

The no action altemative would be the easiest to implement because it involves no remedial actions. 
The limited actions would be the next easiest altemative to implement because the services and materials 
for the actions associated with this altemative are readily available and the implementation could be 
accomplished with modest effort. 

The equipment and services associated with the offsite disposal altemative are available. This 
altemative has been implemented at other installations and is considered a proven altemative. 

2.10.1.7 Cost 

The total capital cost, total long-term operation and maintenance (O&M) cost, and total cost for 
each altemative is presented below. All costs presented in Exhibit 2-20 are based on present worth costs 
with a 7 percent discount rate. All monitoring and long-term O&M costs were estimated for a 30-year 
period, which is the conventional approach under similar FSs, although the O&M would be required until 
threats to human health and the environment from former operations at ALAAP no longer exist. 

The excavation and offsite disposal altemative is the most expensive altemative, followed by the 
limited actions altemative. The offsite disposal altemative requires high capital cost, but no long-term 
O&M cost. Conversely, the limited actions altemafive has low capital cost and higher long-term O&M 
cost because periodic site inspections and administrative support would be required during the 30-year 
monitoring period. 
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Exhibit 2-20. Costs for Study Areas 3, 4,16,17,18,19, and Building 6 - Coke Oven 
Alabama Army Ammunition Plant, Childersburg, Alabama 

p . , Long-term .̂  . 
study Area/Alternative ^ ^ P ' " ' O&M Cost ' , 

^°=* (Present Worth) ^ ° " * 
Study Area 3: 

Alternative 1 - No Action 
Alternative 2 - Limited Actions 
Alternative 3 - Excavation and Offsite Disposal 

Study Area 4: 
Alternative 1 - No Action 
Alternative 2 - Limited Actions 
Alternative 3 - Excavation and Offsite Disposal 

study Area 16: 
Alternative 1 - No Action 
Alternative 2 - Limited Actions 
Alternative 3 - Excavation and Offsite Disposal 

Study Area 17: 
Alternative 1 - No Action 
Alternative 2 - Limited Actions 
Alternative 3 - Excavation and Offsite Disposal 

study Area 18: 
Alternative 1 - No Action 
Alternative 2 - Limited Actions 
Alternative 3 - Excavation and Offsite Disposal 

study Area 19: 
Alternative 1 - No Action 
Alternative 2 - Limited Actions 
Alternative 3 - Excavation and Offsite Disposal 

Building 6 - Coke Oven: 
Alternative 1 - No Action 
Alternative 2 - Limited Actions 
Alternative 3 - Excavation and Offsite Disposal 

$0 
$26,875 

$1,428,828 

$0 
$26,875 

$733,339 

$0 
$26,875 

$478,485 

$0 
$26,875 

$3,131,687 

$0 
$26,875 

$417,226 

$0 
$26,875 

$2,815,132 

$0 
$26,875 

$441,460 

$0 
$63,505 

$0 

$0 
$63,505 

$0 

$0 
$63,505 

$0 

$0 
$63,505 

$0 

$0 
$63,505 

$0 

$0 
$63,505 

$0 

$0 
$63,505 

$0 

$0 
$90,380 

$1,428,828 

$0 
$90,380 

$733,339 

$0 
$90,380 

$478,485 

$0 
$90,380 

$3,131,687 

$0 
$90,380 

$417,226 

$0 
$90,380 

$2,815,132 

$0 
$90,380 

$441,460 

2.f0.2 Comparison of Alternatives for Study Area 2 

At Study Area 2, COCs were identified for current/future industrial, future constraction, and future 
residential receptors. No COCs were identified for ecological receptors at this study area. Consistent 
with the anticipated ftiture land use (i.e., industrial and constraction), altematives were developed to 
address the COCs associated with industrial and constraction receptors. One altemative addresses COCs 
associated with residential use. The comparative analysis of remedial altemative to address the COCs at 
Study Area 2 is presented below. Regulatory and community acceptance are discussed in Section 3. 

2.10.2.1 Overall Protection of Human Health and the Environment 

The offsite disposal altemative without LUCs provides the best overall protection of human health 
and the environment. This altemative would result in the unrestricted use of the sUidy area by removing 
the COCs exceeding both industrial/constmction and residential RGOs. The contaminated soil would be 
removed from the study area and disposed of in a regulated landfill facility. Although this action would 
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provide overall protection of human health and the environment onsite, a failure in the offsite landfill 
containment controls might pose risks to human health and the environment surrounding the landfill. The 
other altematives require LUCs to restrict residential use. 

The HTTD altemative (Altemative 4) provides good overall protection of human health and the 
environment. This altemative removes the chemicals exceeding the industrial/constmction RGOs in an 
irreversible process, therefore providing long-term protection at the study area. In addition, LUCs would 
be implemented to prohibit the residential use of the property. 

The offsite disposal altemative with LUCs provides good overall protection of human health and 
the environment. This altemative would remove the soil containing COCs exceeding the 
industrial/constraction RGOs from the study area. In addition, LUCs would be implemented to prohibit 
the residential use ofthe property. The contaminated soil removed from the study area would be disposed 
of in an offsite regulated landfill facility. Although this action would provide overall protection ofhuman 
health and the environment onsite, a failure in the offsite landfill containment controls might pose risks to 
human health and the environment surrounding the landfill. 

The in situ solidification/stabilization (S/S) altemative also provides good overall protection of 
human health and the environment by eliminating the pathways to the chemicals. However, the 
chemicals remain in soil at the study area. The limited actions altemative provides adequate protection of 
human health and the environment by minimizing exposure to the contaminated soil through the use of 
engineering (protective soil barrier) and administrative controls. The engineering controls would protect 
the industrial/constraction receptors from being exposed to the contaminated soil while the administrative 
controls would prohibit future residential use ofthe study area. 

The no action altemative does not include any actions and, consequently, is not expected to provide 
protection ofhuman health and the environment against potential exposure to contaminated soil. 

2.10.2.2 Compliance with Applicable or Relevant and Appropriate Requirements 

All of the altematives would meet the action- and location-specific ARARs. Appropriate air 
pollution control measures would be irriplemented for the HTTD unit and offsite disposal altematives to 
comply with the air pollution control requirements. In addition, a temporary silt fence would be installed 
around the soil excavation and staging areas to prevent soil erosion and nmoff 

The requirements are not applicable for the no action altemative because no remedial action would 
be implemented at the study area. 

2.10.2.3 Long-term Effectiveness and Permanence 

The offsite disposal altemative without LUCs provides the best long-term effecfiveness and 
permanence at the study area because the contaniinated soil would be excavated and removed. At the 
completion of this altemative, the residual concentrations of COCs in soil at Study Area 2 would be 
below the industrial/constraction and residential RGOs. No restricfions would be placed on the fiiture use 
of the study area and no long-term monitoring (i.e., inspections) of the study area would be required. 
However, the long-term effectiveness and permanence offsite would depend on the containment controls 
of the offsite landflll facility. 

The HTTD altemative provides good long-term effectiveness and permanence. This altemative 
removes PAHs from the soil in an irreversible treatment process. After treatment, the soil within the 
study area would contain concentrations of COCs below industrial and constraction RGOs. Since COCs 
would remain in soil at concentrations exceeding the residential RGOs, LUCs would be implemented to 
prohibit residential use ofthe property. 
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The offsite disposal altemative with LUCs provides good long-term effecfiveness and permanence 
at Study Area 2 because the COCs exceeding the industrial/constraction RGOs would be removed. 
However, the long-term effectiveness and permanence offsite would depend on the containment controls 
of the offsite landfill facility. Since COCs would remain in soil at concentrations exceeding the 
residential RGOs, LUCs would be implemented to prohibit residential use of the property. 

The in situ S/S altemative is less effective than the offsite disposal and HTTD altemafives. This 
altemative would eliminate the pathways to contamination, but the chemicals would remain within the 
study area. The limited actions altemative will be effective because the LUCs will prohibit residential 
reuse. However, the effectiveness and permanence in the long term are less certain than the offsite 
disposal altemative. Although the residential pathway exposure to COCs in soil is eliminated by the 
limited actions altemative, the magnitude of the risk is not changed in the unlikely event that the LUCs 
are violated. 

The no acfion altemative does not include any actions and, consequently, does not provide long-
term effectiveness and permanence. 

2.10.2.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

The HTTD altemative reduces the toxicity, mobility, and volume of chemicals by treating and 
removing the PAHs from the soil to below industrial/constraction RGOs. In situ S/S would reduce the 
mobility ofthe chemicals, but it does not reduce the toxicity or volume. 

For the offsite disposal altemative(s), the contaminated soil would be removed from Study Area 2. 
However, there would be no reduction in toxicity, mobility, or volume of chemicals if the soil was 
disposed of in an offsite landfill without treatment. 

The no action and limited actions altematives would have no effect on the toxicity, mobihty, or 
volume of chemicals because no treatment is involved with these altematives. 

2.10.2.5 Short-term Effectiveness 

The no action altemative presents no additional risk to the community, environment, or site workers 
during its implementation because no actions are associated with this altemative. Since only minor site 
disturbance is expected during the implementation of the limited actions altemative, there would be 
minimal short-term risk to the site workers, the environment, and the community. Neither of these 
altematives would be effective in reducing the cheniical concentrations within the study area. 

The in situ S/S altemative is not expected to create significant risk to the environment or 
community. Site worker risks would be mitigated through the implementation of a proper health and 
safety plan (HASP). 

The HTTD altemative would create risks to the site workers during the handling of contaminated 
soil during the treatment process. Site worker risks would be mitigated through the implementation of a 
proper HASP. In addition, this alteraative potentially may pose risks to the community due to air 
emissions from the treatment process. 

The offsite disposal altematives pose a modest risk to the community due to the transportation of 
contaminated soil on public roads. Proper soil handling techniques would be implemented to prevent or 
minimize adverse environmental impacts during the implementation ofthis altemative. 

All of the altematives (excluding long-term monitoring) could be implemented in less than 1 year. 
The in situ S/S and HTTD altematives might require additional time beyond 1 year to conduct treatability 
testing and develop the remedial design. 
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2.10.2.6 Imple nentability 

The no acti.in altemative would be the easiest to implement because it involves no remedial actions. 
The limited acti ns would be the next easiest altemative to implement because the equipment and 
services for the r tions associated with this altemative are readily available and the implementation could 
beaccomplished ith modest effort. 

The equipt::cnt and services associated with the in situ S/S, HTTD, and offsite disposal altematives 
are available. C "site disposal has been implemented at other installations and is considered a proven 
altemative. Thc i situ S/S and HTTD alternatives each would require a treatabiUty study prior to ftill-
scale implements, on. 

2.10.2.7 Cost 

The total i. 
below. All cost: 
All monitoring a 
approach under s 
environment frc^ 
associated with c 

Capital Cost 

Long-term 
O&M Cost 

Total Cost 

•)ital cost, total long-temi O&M cost, and total cost for each altemative are presented 
resented in this table are based on present worth costs with a 7 percent discount rate. 
long-term O&M costs wore estimated for a 30-year period, which is the conventional 

iiilar FSs although the O&M would be required until threats to human health and the 
former operations at ALAAP no longer exist. Exhibit 2-21 presents the costs 

h alteraative for Study Area 2. 

Exhibit 2-21!. Costs for Study Area 2 
.Alabama Army Ammunition Plant, Childersburg, Alabama 

ative 1 Alternative 2 A'Slterfiative 3 

Limited 
Actions 

llfi Situ S/S 

Alternative 4 

Excavation, 
HTTD, and 

Onsite Disposal 

Alternative 5 

Excavation and 
Offsite Disposal 

with LUCs 

Alternative 6 

Excavation and 
Offsite Disposal 

without LUCs 

50 

30 

30 

$91,038 

$65,714 

$155,752 

$282,593 

$63,505 

5346,098 

$601,566 

$63,505 

$665,071 

$128,119 

$63,505 

$191,624 

$2,272,907 

. $0 

$2,272,907 

The excav:, on and offsite disposal altemative without LUCs is the most expensive altemative, 
followed by the ; =.TD altemative and then the in situ S/S altemative. The limited actions altemative is 
the least expensi-. ; altemative requiring action. The offsite disposal altemative without LUCs requires 
capital cost, but o long-term O&M costs. All of the remaining altematives requiring action would 
include both capi;-.; and long-term O&M costs. 

2.10.3 Comps.. 
Georg 

The compa; 
22, 26, and the 
community accej-. 

:on of Alternatives for Study Areas 7, 8, WW, 21, 22, 26, and the South 
; Road Dump 

tive analysis of remedial altemative to address the COCs at Study Areas 7, 8, 1 OW, 21, 
outh Georgia Road Dump is presented in the following sections. Regulatory and 
ince are discussed in Section 3. 

2.10.3.1 Overa< I Protection of Human Health and the Environment 

The limited 
by minimizing e.̂  
prohibit future res 

The no actic 
protection of hum.i 

actions altemative provides adequate protection of human health and the environment 
!0sure to the COCs through the use of LUCs at each study area. The LUCs would 
dential use of the study areas. 

n altemative does not include any actions and, consequently, is not expected to provide 
n health and the environment against potential exposure to contaminated soil. 
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2.10.3.2 Compliance with Applicable or Relevant and Appropriate Requirements 

The limited actions altemative would meet the action- and location-specific ARARs. The ARARs 
are not applicable for the no action altemative because no remedial action would be implemented at the 
study areas. 

2.10.3.3 Long-term-Effectiveness and Permanence 

The limited actions altemative would be effective because the LUCs would restrict residential 
reuse. Under the limited actions altemative, the magnitude ofthe residential risk does not change because 
the COCs remain in place. 

The no action altemative does not include any actions and, consequently, does not provide long-
term effectiveness and permanence. 

2.10.3.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

The no action and limited actions altematives would have no effect on the toxicity, mobility, or 
volume of chemicals because no treatment is involved with these altematives. 

2.10.3.5 Short-term Effectiveness 

The no action altemative presents no additional risk to the community, environment, or site workers 
during its implementation because no actions are associated with this altemative. Since only very minor 
site disturbance is expected during the implementation of the limited actions alteraative, there would be 
minimal short-term risk to the site workers and the community. Neither of these altematives would be 
effective in reducing the chemical concentrations within the study areas. The remedial altematives could 
be implemented in less than 1 year for each study area. 

2.10.3.6 Implementability 

The no action altemative would be the easiest to implement because it involves no remedial actions. 
The limited actions also would be easy to implement because the services and materials for the actions 
associated with this altemative are readily available and the implementation could be accomplished with 
modest effort. 

2.10.3.7 Cost 

The total capital cost, total long-term O&M cost, and total cost for each altemative are presented 
below. All costs presented in Exhibit 2-22 are based on present worth costs with a 7 percent discount 
rate. All monitoring and long-term O&M costs were esfimated for a 30-year period, which is the 
conventional approach under similar FSs, although the O&M would be required until threats to human 
health and the environment from former operations at ALAAP no longer exist. 

2.11 PRINCIPAL THREAT WASTES 

Principal threat wastes are defined as source materials considered to be highly toxic or highly 
mobile that generally cannot be reliably contained, or would present a significant risk to human health or 
the environment should exposure occur (EPA 1999). Generally, principal threat wastes have toxicity and 
mobility characteristics that pose a potential risk of 10"̂  or greater (EPA 1991c). The ALAAP - Area B 
study areas do not contain source materials that pose risks of 10"'' or greater for ftiture industrial land use 
(most likely land use) or for future residential use (which uses the most conservative risk assumptions). 
Therefore, principal threat wastes are not an issue of concem at the ALAAP - Area B site. 
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Exhibit 2-22. Summary of Costs for the Remedial Alternatives 
for Study Areas 7, 8,10W, 21, 22, 26, and the South Georgia Road Dump 

study Area/Alternative Capital Cost 
Long-term 
O&M Cost 

(Present Worth) 
Total Cost 

Study Area 7: 
Altemative 1 - No Action 
Alternative 2 - Limited Actions 

Study Area 8: 
Alternative 1 - No Action 
Alternative 2 - Limited Actions 

study Area 10W: 
Alternative 1 - No Action 
Alternative 2 - Limited Actions 

Study Area 2-1: 
Altemative 1 - No Action 
Alternative 2 - Limited Actions 

study Area 22; 
Alternative 1 - No Action 
Alternative 2 - Limited Actions 

study Area 26: 
Alternative 1 - No Action 
Alternative 2 - Limited Actions 

South Georgia Road Dump: 
Alternative 1 - No Action 
Altemative 2 - Limited Actions 

$0 
$26,875 

$0 
$26,875 

$0 
$26,875 

$0 
$26,875 

$0 
326,875 

$0 
$26,875 

$0 
$26,875 

$0 
$63,505 

$0 
$63,505 

$0 
$63,505 

$0 
$63,505 

$0 
$120,091 

$0 
$63,505 

$0 
$63,505 

$0 
$90,380 

$0 
$90,380 

$0 
$90,380 

$0 
$90,380 

$0 
$146,966 

$0 
$90,380 

$0 
$90,380 

Note: O&M present worth costs were based on a 7 percent investment rate for a 30-year period. 

2.12 SELECTED REMEDY 

This section describes remedial actions that have been implemented at portions of ALAAP - Area 
B and recorded in IRODs, and the rationale, cost, and cleanup goals for the Selected Remedies for Study 
Areas 2, 3,4, 16, 17, 18, 19, and the Building 6 - Coke Oven. 

2.12.1 IROD for Study Areas 31, 32, TC4A, and TC4B (Stockpiled Soils) 

An IROD was issued in December 1991 for Shidy Areas 31, 32, TC4A, and TC4B (Stockpiled 
Soils) (U.S. Army 1991). The Selected Remedy for the study areas discussed in the IROD included 
thermal treatment of soils contaminated with metals, explosives, and asbestos and onsite disposal ofthe 
soils. The remedial actions oufiined in the IROD were initiated on April 9, 1994 and completed on 
August 22, 1994. In addition, the buildings associated with the Stockpiled Soils were dismantled and the 
slab was decontaminated. 

2.f 2.2 IROD for Study Areas 6, 7, 10, and 21 

An IROD was issued for Sftidy Areas 6, 7, 10, and 21 on November 14, 1994 (Weston 1994). The 
Selected Remedy for the study areas discussed in the IROD included the incineration/stabilization of 
metals- and explosives-contaminated soils and sediments associated with the former manufacturing and 
waste disposal areas and deactivation and grouting of concrete-encased VCP and excavation, incineration, 
and onsite disposal of VCP associated with the former Industrial Sewer System. The remedial actions 
outlined in the IROD were initiated in January 1995 and completed in June 1996. The incinerator was 
removed and the site restored by April 24, 1998. 
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2.12.3 IROD for Study Areas 2, 10, 16, 17,19, and 22 

An IROD was issued for Study Areas 2, 10, 16, 17, 19, and 22 in October 1996 (Weston I996e). 
The Selected Remedy for the study areas discussed in the IROD included the incineration/stabilization of 
metals- and explosives-contaminated soils for Study Areas 2, 10, 16, 17, and 19 and design and 
constraction of an engineered cap at Study Area 22. The remedial actions outlined in the IROD for Study 
Areas 2, 10, 16, 17, and 19 were initiated in November 1996 and completed on January 18, 1997. The 
remedial actions outiined in the IROD for Study Area 22 were initiated in October 1998; the final 
topographic survey after placing the protective fill over the geomembrane was completed on Febraary 23, 
1999. 

Upon completion of the IRODs, subsequent sampling indicated that further actions were necessary 
for some ofthe sites included in the IRODs (i.e.. Study Areas 2, 16, 17, and 19). These study areas are 
included in the Selected Remedies outlined in this ROD. 

2.12.4 Selected Remedies 

The Selected Remedies were selected over other altematives because they are expected to achieve 
substantial and long-term risk reduction and are expected to allow the property to be used for the 
reasonably anficipated ftiture land use, which is industrial. Hence, the Limited Action Altemafive 
(Altemative 2) for Stiidy Areas 3, 4, 7, 8, lOW, 16, 17, 18, 19, 21, 22, 26, the Building 6 - Coke Oven, 
and the South Georgia Road Dump and the Excavation and Offsite Disposal with LUCs Altemafive 
(Altemative 5) for Study Area 2, hereafter referred to as the Selected Remedies, will meet the RAOs, as 
follows: 

• Although the Selected Remedies do not reduce the toxicity, mobility, or volume of COCs, the 
Selected Remedies are cost effective, timely, and protective of human health and the 
environment based on the reasonably anticipated future land use. 

• The Limited Action Altemative (Altemative 2) reduces exposure and the Excavation and 
Offsite Disposal with LUCs Altemative (Altemative 5) minimizes exposure risk (i.e., ingestion, 
inhalafion, and dermal pathways) posed to human health and the environment by providing an 
adequate physical barrier (i.e., landfill cap) between the contaminated media and the receptor. 

• The Limited Action Altemative (Altemative 2) is consistent with future land use requirements 
and the Excavation and Offsite Disposal with LUCs Altemative (Altemative 5) will restore 
Study Area 2 to a condition that is consistent with ftiture land use requirements. 

Based on the information available at this time, EPA and the State of Alabama believe the Selected 
Remedies would be protective of human health and the environment, would comply with ARARs, and 
would be cost effective. The chemical-, location-, and action-specific ARARs for the Selected Remedies! 
are presented in Exhibit 2-23. Because the Selected Remedies would not treat the source materials 
constituting principal threats, the remedy would not meet the statutory preference for the selection of a 
remedy that involves treatment as a principal element. The Army recognizes the statutory preference 
against offsite land treatment of wastes (e.g., Altemative 5 for Study Area 2). However, the volume of 
soil requiring offsite treatment is low and Altemative 5 provides easier implementability at a significantly 
lower cost than onsite treatment altematives. 

The estimated total cost per site for the Selected Remedy (Altemative 2 - Limited Action 
Altemative) at SUidy Areas 3, 4, 7, 8, lOW, 16, 17, 18, 19, 21, 26, the Building 6 - Coke Oven, and the 
South Georgia Road Dump is $90,380. Altemafive 2 would incur a capital cost (per site) of $26,875 and 
a long-term O&M cost of $63,505. The estimated total cost for the Selected Remedy at Study Area 22 is 
$146,966. Altemative 2 would incur a capital cost of $26,875 and a long-term O&M cost of $120,091. 
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Exhibit 2-23. Applicable or Relevant and Appropriate Requirements 
Alabama Army Ammunition Plant, Childersburg, Alabama 

standard Requirement 
Criteria or Limitation 

Citation Description Prerequisites 

Archaeological and 
Historical Presen/ation Act 

Alabama Graveyard 
Protection Regulations 

Alabama Water Quality 
Criteria (AWQC) 

Alabama Air Pollution 
Control Rules and 
Regulations 

Alabama Hazanious Waste 
Regulations 

Alabama Hazardous Waste 
Regulations 

Alabama Hazardous Waste 
Regulations 

43 CFR 7.4 

Code of Alabama, 
Section 13A-7-23.1 

Alabama Administrative 
Code, Chapter 335-6-
10 

Alabama Administrative 
Code, Chapter 335-3-4-
.02 

Alabama Administrative 
Code, Chapter 335-14-
5-.19(3)(a)and335-14-
5-.19(3)(f)and(g) 

Alabama Administrative 
Code, Chapter 335-14-
5.19(5)(d)(1)and 
(d)(2)(i-vi) 

Alabama Administrative 
Code, Chapter 335-14-
5-.19(5)(e) ' 

Establishes procedures to provide 
preservation of historical and 
archaeological data that might be 
destroyed through alteration of terrain as 
a result of a Federal construction project 
or a federally licensed activity or program. 

Establishes procedures to prevent 
desecration or defacement of memorials 
or damage to corpses. 

Establishes anti-degradation policy based 
on water use classifications and 
potentially impacted wildlife, fish, and 
aquatic life. Based on 60 mg CaC03/L 
hardness. 

Sets emission standards and establishes 
pemiitting requirements for air pollutants. 

Establishes standards that define the 
acceptable management of hazardous 
waste and provides special provisions for 
cleanup. 

Establishes standards that define the 
acceptable management of hazardous 
waste and provides special provisions for 
cleanup. 

Establishes standards that define the 
acceptable management of hazardous 
waste and provides special provisions for 
cleanup. 

Excavation, removal, damage, or alteration of any 
subsurface archaeological resources. Relevant and 
appropriate to Alternative 5. 

Excavation, removal, damage, or alteration of any 
subsurface monuments or corpses. Relevant and 
appropriate to Alternative 5. 

Erosion of surface soils or releases of contaminated soils 
into waterways. Turbidity from soil runoff must not 
exceed 50 NTUs. Relevant and appropriate to both 
Alternatives 2 and 5. 

Generation of fugitive dust during excavation and soil 
transportation without taking "reasonable precautions" to 
limit emissions (e.g., spraying water). Relevant and 
appropriate to Alternative 5. 

Describes the requirements for implementing remedies, 
corrective actions, or cleanup at a facility and for storage 
and/or treatment in which wastes will not remain after 
closure. Relevant and appropriate to Alternative 5. 

Describes standards and design criteria for a temporary 
remediation staging pile. 

Relevant and appropriate to Alternative 5. 

Establishes requirements for ignitable or reactive waste in a 
staging pile. Relevant and appropriate to Alternative 5. 
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Exhibit 2-23. Applicable or Relevant and Appropriate Requirements 
Alabama Army Ammunition Plant, Childersburg, Alabama (Continued) 

standard Requirement 
Criteria or Limitation Citation Description Prerequisites 

Alabama Hazardous Waste 
Regulations 

Alabama Hazardous Waste 
Regulations 

Alabama Administrative 
Code, Chapter 335-14-
5-.19(5)(f) 

Alabama Administrative 
Code. Chapter 335-14-
5-.19(5)(j)(1) 

Establishes standards that define the 
acceptable management of hazardous 
waste and provides special provisions for 
cleanup. 
Establishes standards that define the 
acceptable management of hazardous 
waste and provides special provisions for 
cleanup. 

Establishes requirements for incompatible remediation 
waste in a staging pile. Relevant and appropriate to 
Altemative 5. 

Establishes requirements to close a temporary remediation 
waste pile within 180 days after the operating term expires. 
Relevant and appropriate to Alternative 5. 

Alternative 2 - Land Use Controls (Preferred Alternative for Study Areas 3, 4, 7, 8, 10W, 16,17, 18, 19, 21, 22, 26, Building 6 - Coke Oven, and South Georgia 
Road Dump) 
Alternative 5 - Excavation and Offsite Disposal with Land Use Controls (Preferred Alternative for Study Area 2) 
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Although Altemative 2 - Limited Action Altemative was also the Selected Remedy for Study Area 22, 
the estimated total cost is elevated due to additional requirements associated with the long-term 
monitoring and maintenance of the landfill. 

The esfimated total cost for the Selected Remedy at Study Area 2 (Altemative 5 - Excavation and 
Offsite Disposal with LUCs) is $191,624. Altemative 5 would incur a capital cost of $128,119 and a 
long-term O&M cost of $63,505. 

The cleanup level for the COCs are identified in the Exhibit 2-24. 

Exhibit 2-24. COC Cleanup Levels 
Alabama Army Ammunition Plant, Childersburg, Alabama 

Chemical of Concern 

Arsenic* 
Cadmium 
Copper 
Lead 
2,4-Dinitrotoluene 
2,4,6-Trinitrotoluene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 

Concentration in Soil (mg of chemical/kg of soil) 
Human Health RGO Human Health RGO p . . . „ „ _ 

(Residential) (Industrial/Construction) tcoiogicai Kt .u 

20 
— 
— 

400 
9.1 
37 
8 

0.8 
8 
80 
0.8 
8 

270 
— 
— 

1,200 
— 
— 
55 
5.5 
55 
548 
5.5 
55 

— 
5 

127 
— 
— 
— 
— 
— 
— 
— 
— 
— 

'Arsenic cleanup levels or RGOs in soil are based on soil policy of EPA Region 4 Office of Technical Services 
(Simon 2002) 

Since LUCs are required for each of the study areas where a remedy has been selected, the 
|)erformance objectives for the LUCs are outlined below: 

• Prohibit the development and use ofthe property for residential purposes to include residenfial 
housing, elementary and secondary schools, and child care facilities 

• Prohibit excavation, digging, drilling, or other activities that may damage the landfill cap within 
Study Area 22 (Demolition Landfill) 

• Monitor the effectiveness of the LUCs and monitor for any damage to the landfill cap through 
annual inspection at Study Area 22 (Demolifion Landfill). 

The study areas where LUCs will be implemented are shown in Exhibit 2-25. However, the entire 
ALAAP - Area B property line is the LUC boundary line. The performance objectives will be met by 
po^lementing LUCs that include the folloy/ing: 

Q ^ 
•/ <^ 

I Deed restrictions that clearly prohibit any future residential use of the property 

I Deed restrictions that clearly prohibit excavation, digging, drilling, or other activities that may 
damage the landfill cap within Study Area 22 

' Periodic inspection and reporting of the condition of the landfill cap and maintenance of the 
cap. 

These LUCs will be maintained throughout the future in perpetuity until the concentration of 
Hazardous substances in the soils and groimdwater are at such levels to allow for unrestricted use and 
.exposure. The Army is responsible for implementing, maintaining, reporting on, and enforcing the LUCs. 
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Although the Army has transferred the procedural responsibilities to the city of Childersburg by property 
transfer agreement, the Army shall retain ultimate responsibility for remedy integrity. 

A LUC remedial design will be prepared as the land use component ofthe remedial design. Within 
90 days of signature of this ROD, the Army shall prepare and submit to EPA and ADEM for review and 
approval a LUC remedial design that shall contain implementation and maintenance actions, including 
periodic inspections. The document also will specify the LUC duration, requirements for changes, and 
maintenance and reporting responsibilities as follows: 

• LUC Duration—The LUCs will be maintained until the concentrations of hazardous 
substances in the soil are at such levels to allow for unrestricted use and exposure. 

LUC Maintenance and Reporting—The Army will be responsible for implementing, 
maintaining, reporting on, and enforcing the LUCs described in this ROD in accordance with 
the LUC remedial design document. 

As "Spedfied in the Alabama Uniform Environmental Covenant Act (UECA), Code of Alabama 
§§ 35-19-1 to 3SJ.2-14 jnd in the ADEM Uniform Environmental Covenant Program regulations, AAC 
335-5, ADEM has ^qu^te3Vnd the city of Childersburg has agreed to enter into an Environmental^ 
Covenant as specified ih 3"35-5-1.07(2). The Army will coordinate with the city of Childersburg as 
necessary during the development of the LUC remedial design (RD) implementation document, which . ^ ^ 
will describe short- and long-term implementation actions for the site LUCs (DOD 2003). Actions ^-^ ' ' ' j 
necessary to implement the requirements of the Environmental Covenant will be specified in the LUC 
RD. The Army uiay b^ designated as a "holder" as defined by AAC 335-5-1.03(h), but will not undertake ___ 
any obligations, including but not limited to any obligation to record or to require the city of Childersburg » 
to record the Environmental Covenant. The Army's rights under the environmental covenant shall be no 
more extensive than those in the deed transferring the property to the city of Childersburg. > ^ 

2.13 STATUTORY DETERMINATIONS ^ JijC^^ 

Under CERCLA and the NCP, remedies must be selected that are protective of human health and 
the environment, comply with ARARs, are cost effective, and use permanent solutions and altemative 
treatment or resource recovery technologies to the maximum extent practicable. In addition, CERCLA 
includes a preference for remedies that employ treatment that permanently and significantly reduces the 
volume, toxicity, or mobility of hazardous wastes as a principal element and a bias against offsite disposal 
of untreated wastes. The following sections discuss how the Selected Remedies meet these statutory 
requirements. 

2.13.1 Protection ofHuman Health and the Environment 

The Limited Actions altemative for Stiidy Areas 3, 4, 7, 8, lOW, 16, 17, 18, 19, 21, 22, 26, the 
Building 6 - Coke Oven, and the South Georgia Road Dump (Altemative 2) would be protective of 
human health by restricting residential use of the study area, therefore meeting RGOs for planned 
industrial use. No significant environmental improvement is expected after implementing this altemative. 

The Excavation and Offsite Disposal with LUCs for Study Area 2 (Altemative 5) would provide 
adequate protection of human health and the environment through the removal of soil contaniinated with 
PAHs above the industrial/constracfion RGOs. Following the implementation of this ahemative, the 
human health risks associated with industrial/constraction receptors would be removed from Study 
Area 2. In addifion, LUCs would be implemented to restrict access and residential use ofthe study area, 
thereby meeting RGOs for planned industrial use. Because PAH-contaminated soil would be landfilled 
offsite, a limited liability for future impacts to human health and the environment exists in the event of a 
failure in the landfill containment controls. . . . .^J '^"! 
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2.f3.2 Compliance with ARARs 

No chemical-specific requirements are available for soil remediation. The limited action altemative 
for Smdy Areas 3, 4, 7, 8, lOW, 16, 17, 18, 19, 21, 22, 26, the Building 6 - Coke Oven, and the South 
Georgia Road Dump (Altemative 2) would comply with action- and location-specific requirements, 
which are listed in Exhibit 2-23. 

The Excavation and Offsite Disposal with LUCs for Study Area 2 (Altemative 5) would comply 
with action- and location-specific requirements, which are provided in Exhibit 2-23. Dust control 
measures would be implemented during the excavation, loading, and hauling of soil to minimize potential 
impacts from fugitive dust emissions. In addition, a temporary sih fence would be installed around the 
soil excavation and staging areas to prevent soil erosion and ranoff. Soil would be transported to a RCRA 
Subtitle D landfill for disposal (assuming soil is nonhazardous). 

2.13.3 Cost Effectiveness 

In the Army's judgment, the Selected Remedies are cost effective and represent a reasonable value 
for the money to be spent. In making this determination, the following definition was used: "A remedy 
shall be cost effective if its costs are proportional to its overall effectiveness." This was accomplished by 
evaluating the "overall effectiveness" of those altematives that satisfied the threshold criteria (i.e., were 
both protective of human health and the environment and ARAR-compliant). Overall effecfiveness then 
was compared to costs to determine cost effectiveness. The relationship ofthe overall effectiveness ofthe 
remedial altematives was determined to be proportional to its costs; hence, the Selected Remedies 
represent a reasonable value for the money spent. 

2.13.4 Utilization of Permanent Solutions 

The Army has detennined that the Selected Remedies represent the maximum extent to which 
permanent solutions and treatment technologies can be utilized in a practicable maimer at the site. Of 
those altematives that are protective of human health and the environment and comply with ARARs, the 
Selected Remedies provide the best balance of trade-offs in terms of the five balancing criteria while also 
considering the statutory preference for treatment as a principal element, the bias against offsite treatment 
and disposal, and state and community acceptance. 

The limited actions remedy selected for Stiidy Areas 3, 4, 7, 8, lOW, 16, 17, 18, 19, 21, 22, 26, the 
Building 6 - Coke Oven, and the South Georgia Road Dump (Altemative 2) does not utilize a permanent 
solution; however, it is cost effective, timely, and protective of human health and the environment, and is 
consistent with future land use requirements (industrial land use). 

While the Army recognizes the statutory preference against offsite land treatment of wastes, the 
volume of soil requiring offsite treatment for Altemative 5 at Shady Area 2 is low (181 cubic yards) and 
provides easier implementability at a significantiy lower cost than onsite treatment altematives. 

2.13.5 Preference of Treatment as a Principal Element 

Because the Selected Remedies would not treat the source materials constituting principal threats, 
the remedies would not meet the statutory preference for the selection of a remedy that involves treatment 
as a principal element. However, the Selected Remedies were selected over other altematives because 
they are expected to achieve substantial and long-term risk reduction and are expected to allow the 
property to be used for the reasonably anticipated fiitiire land use, which is industrial. 
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2.13.6 Five-Year Review Requirements 

Because these remedies will result in contaminants remaining onsite above levels that allow for 
unlimited use and unrestricted exposure, a statutory review will be conducted within 5 years after 
initiation of remedial action to ensure that the remedy is, or will be, protective of human health and the 
environment. 

2.14 DOCUMENTATION OF SIGNIFICANT CHANGES 

The Proposed Plan for the ALAAP - Area B site was released for public comment in September 
2008. The Proposed Plan identified Altemative 5 for Study Area 2, excavation and offsite disposal with 
LUCs, and Altemative 2 for Stiidy Areas 3, 4, 7, 8, lOW, 16, 17, 18, 19, 21, 22, 26, the Building 6 -
Coke Oven, and the South Georgia Road Dump, which employs limited actions, as the Selected Remedies 
for remediation. A pubhc meeting was held at the Childersburg City Hall on September 23, 2008. EPA 
and ADEM were present at the public meeting, and answered questions received from the public. There 
were no written comments received during the public comment period. It was determined that no 
significant changes to the remedy, as originally idenfified in the Proposed Plan, were necessary or 
appropriate. 
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3. RESPONSIVENESS SUMMARY 

This section provides the responsiveness summary that addresses stakeholder participation in the 
remedy selection process for the study areas evaluated at ALAAP - Area B. This includes public 
involvement and acceptance of the materials presented in the Proposed Plan and this ROD and regulatory 
agency approval ofthe Selected Remedies. 

3.1 PUBLIC MEETING AND PERCEPTIONS FROM COMMENT PERIOD 

The public reaction to the Selected Remedies is acceptance of the remedy. The notice of 
availability ofthe Proposed Plan was published on September 17 and 21, 2008 in the local Childersburg 
newspaper, and a public comment period was held from September 17 to October 16, 2008. A pubhc 
meeting was held on September 23, 2008 in Childersburg, Alabama at the Childersburg City Hall. The 
public was given the opportunity to comment and ask questions about the Selected Remedies. Several 
questions were asked, but no concems were received from the public. No comments were received 
during the public comment period. The public appears to have no substantive concems regarding 
implementation ofthe Selected Remedy. • 

The following is a summary of the questions raised by the public and Army/regulator/contractor 
responses given at the meeting. 

Question 1: How many acres would be involved in Area 2 that is going to be excavated? 

Answer at meeting (USACE): In Area 2 itself? 

Answer at meeting (U.S. Army): It's an area of 160 feet by 120 feet. 

Question 2: Would there be an actual change in the phrasing in the deeds for the land based on this 
proposed action? 

Answer at meeting (ADEM): There would not. 

Answer at meeting (U.S. Army): The deed was restricted at the time it was sold. This final ROD 
documents the final decision for all of the Area B soil, so it includes what has happened in the past with 
the interim RODs. This Proposed Plan is to provide land use controls throughout the property for areas 
that are not safe for residential use and for the Area 2 excavation. 

So the deed would not change. The deed was restricted at the time of transfer based on the 
environmental condition. This is just the final environmental solution that documents the level of cleanup 
per each designated site. 

Answer at meeting continued (Contractor): If you look at the deed, Katherine, it actually does 
say the property can be used for commercial industrial purposes. It can't ever be used for residential 
purposes. 1 don't believe the intent is for that wording to ever change as a result of this or any future 
property transfer. 

3.2 REGULATORY AGENCY ACCEPTANCE 

The Proposed Plan was reviewed and approved by EPA and ADEM. Comments were received 
from EPA and ADEM on the ROD; the comments were addressed and incorporated into this Final ROD. 
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